PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
WORLD l!NltLLt [mcrnatjona | Bureau 




| International Bureau 

4 May 2000 (04.05.00) 



^7l l international Patent Classification 7 . 

C12N IS/25, 5/10, C07K 14/545, A61K 
38/20, A61P 37/02 



A2 



(11) International Publication Number: 
(43) International Publication Date: 



, 21 ) InU-rnationa. plication Number: PCT/US99/25038 
^International Filing Date: 27 October ,999 (27 , 0.99) 



(30) Priority Data: 

09/179.614 



27 October 1998 (27.10.98) US 



(71) Applicant: Z.YMOGENETICS. INC. [US/USI; .20! Eastlake 

( ' Avenue East. Seattle. WA 98102 (US). 

(72 , Inventors: WEST Robert. R, 77* MJ^^ue North^esL 

Zeren; 9502 179th Place Northeast #3. Redmond. WA 98052 

(US). 

,74) Agent: PARKER, Gary. E, ZymcGeneto. Inc.. 1201 Eastlake 
' Avenue East. Seattle. WA 98102 (US). 



S. MX. SOJJZ.F1. PT. JO- «U- »• 

cc cr qi S.K SL TJ TM, TR, TV, UA, UG. UZ. v*. 
YU. ZA. ZW S A^PO^ten, (GH. GM KE. L* M*. SD. 
SL. SZ. TZ. UG. ZW), Eurasian patent (AM. AZ. BY, KG. 
KZ. MD, RU, TJ, TM). European patent AT. BE. OH CY. 
nc FS Fl FR GB. GR, IE, IT, LU, n 
S OAPI Pateni (BF. BJ. CF. CG. CI. CM. OA. ON. OW. 
ML. MR. NE. SN. TD. TG). 



?M ^Wi,nout international searcH report and to be republished 
upon receipt of that report. 



(54) Title: INTERLEUKIN-1 HOMOLOG Z1L1A4 



mspvqensovkmqsbdwbkdbpqccledpags 

MSFVGENSOVKMGSEDWEKDBPQCCLB 



PLBPOPSLPTMNFVHTSPKVKNLNPKKFS IHDQD 



ID NO: 10. Polypeptides and polynucleotides of the invention 
modulation of immune responses. 



AL 

AM 

AT 

AU 

A2 

BA 

RB 

BE 

BP 

BG 

BJ 

BR 

BY 

CA 

CK 

CG 

CH 

C! 

CM 

CN 

cu 
cz 

DE 
OK 
EE 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes use, to identify States party to the PCX on the front pages of pamphlets publishing 



Albania 

Armenia 

Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Belgium 

Burkina Faso 

Bulgaria 

Benin 

Brazil 

Belarus 

Canada 

Central African Republic 

Congo 

Switzerland 

Cote d 'I voire 

Cameroon 

China 

Cuba 

Czech Republic 
Germany 
Denmark 
Rsionia 



ES 
PI 
FR 
GA 
GB 
GE 
GH 
GN 
GR 
HI) 
IE 

IL 

IS 

IT 

JP 

KE 

KG 

KP 

KR 

KZ 

LC 

LI 

LK 

LR 



international applications under the PCT. 



Spain 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea 

Greece 

Hungary 

Ireland 

Israel 

Iceland 

leafy 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's 

Republic of Korea 

Republic of Korea 

Kazakstan 

Safnt Lucia 

Liechtenstein 

Sri Lanka 

Liberia 



LS 
LT 
LU 
LV 
MC 
MD 
MG 
MK 

ML 

MN 

MR 

MW 

MX 

NE 

NL 

NO 

NZ 

PL 

PT 

RO 

RU . 

5D 

SE 

SG 



I^esocho 

Lithuania 

Luxembourg 

Latvia 

Monaco 

Republic of Moldova 

Madagascar 

The former Yugoslav 

Republic of Macedonia 

Mali 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 

Norway 
New Zealand 
Poland 
Portugal 
Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 

UA 


Trinidad and Tobago 


Ukraine 


UG 


Uganda 


US 


United States of America 


UZ 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


ZW 


Zimbabwe 



WO 00/24899 



PCT/US99/25038 



Descri ption 
INTERLEUKIN-1 HOMOLOG ZIL1A4 
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"^ssrss: - gro., « 

and me,abo,ism are controlled by a variety o, polypepWe factors. These 

The interleukins are a Tamny u y ,...,„, -n te - 
im m U no,o,ical responses. inCudino — o . <— ^ ^ 
fam , y o, a. leas, three Known members w h recogniz e ^ „ 
and common receptor binding " ^ ' L , a n,ago is, (IL-1ra) is an 

^■^r ^nsr' ; 1 « " ,s ,he ° niy 

antagonist of IL-1a and IL-ip act.vn.es. . t jth n0 apparent 

1992) - , ■ ~A-,* 0 * variety of inflammatory pathologies. 

tho intprleukins mediate a variety ui « 

The in,e y Kln % on mono „uclear phagocytes 

At low concentrations IHa and IL-ip act oc : y ^ 
and me vascular endotheKum to induce further ^-1 ana IL y 

, d0 es no, act direct, » J-^^St^U^ «*« 

mononuclear phagocytes and endothelia cells to 

secreted in large guantKes into » J^ a proteins , and 

effects, including fever, synthesis of acute phase plasma P 

CaChe "' a ' Earty reports described naturally occurhng .nhibitors ^ I IH 
° ac ,,ity in mTsouLs: unne from febhle 

lmm unol. l»1S4WW 19B7; Ma?e, et al Br. / * ^ 

arthritis patients (Pneur et al Lancet 2.12 , 986) . and 

3s rheumatoid arthrfe patients (LoU e. al.. J. »■ 159;163 7-,652, 
viral-infected monocytes or B-cells (Scala et * J . - 
1984). These inhibitory bioactivities appear to be helerogene 
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of molecular mass from 1 6 lo 67 kDa h. n fh» 

The fet demons.ra.lon of a tru IL r ! " 7™ *»» «"*«»**«■. 
P^cation and Coning of recombinan IL ^7™' ** 
mononuclear cells (PMNC)cult„r.H^, r- Peripheral blood 

3 monocytic eel, line mr ^ °".^° a>M ^ « 'he human 

Bsenberoeta,,^^^; 31 ' 1™; 

o — ed in 

ceases, and septic shoe, (Fisher e« al tZ jB zZ 22^^ 
su W for Hirshsprungs disease (0 Nualiain e Ta cf c "** 
23:218-222. 1993) , llver dj s e ase (Se iyamat ai CA>! /r / kmnL 
77, 1994). Hodgkin's diseas. rr„, . , &A /mm1 "*" SS71- 

• (Hvams e. a, 5* - — 
disorders also induce local pToduction of ,L f ra f ^ *"* 
arthritis (Firestein et al J mZ , M ' eXample ' haloid 

<« r a, ^. « ~ ~ ^r; r 86 
~r * - ~ :,7;rs.rT9r r sh M 

experiments have shown th^ noten« a i * ' 1) " Nur "erous 

1-o aaenuate fc ^S^^^**-"- 

endotoxaemia or synovitis fn™^ ^ x an,mal models of 

formalin-induced colitis model LI adrr»n,stered iv in a rabbit 

«™ and i^rvrr 1 rr ason * 

IL 1ra hae k **"»'■ 24 : «9-453, 1994) 

t£E ^Tr* ,or use in ,rea,in9 ~" *»* 

Cy**™ 3 L 249 199 Wht : 7 " a,,hri,iS (Hendere0 " * al.. 
*. ataTn*^ Z « (CMD <Schiro e, 

* a,., e-ii^^ 1 t^tr^ , - ,,,, *" (,BD) (comineiii 

'Mra may be useful in t^a.m.n, !f eV,<,enCe a ' 8 ° SU99este 

1ra mainly i„ „. diffe "n llT ',T PS ° na5iS ' NOrmi " Skin » «- 

psoriatic sKin expre^I « inT™, 9ranUl0SUm °' wh ^, 

' " 2) Chan 8 es lh « "-1a:IL1-ra ratio in different 
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strata of the epidermis may affect keratmocyte proliferation and ^erent.atio. 
Chronic mflammatory bowe. disease may also involve an- ^ 
ratio since .t ,s markedly increased in Crohn's d.sease and ulcerative col t s 
ratio since Experimental evidence also 

(Cominelli et al.. Cytokine 6.A171. 1994). txper 
5 suggests ft* .Mra .ay be usefu, in chronic and « < 

neuropaths ( Re«on e, jH£ dependent 

al., Biochem. Biophys. Res. Comm. 234 211 m.™ h 

diab e,es — J--^^^^f« TW - 

glomerulonephritis (Lan et al., K/dney /nr. 

coaguation; high-dose IL-2 therapy, ( SU raeryV 
disease HIV-1 infection; autoimmune disorders; trauma (surgery^ 
disease «iv (myo cardial infarction); noninfectious 

rr^disease; transpian, re^on; and in heaithy sublets after 

17 'Jm* Z71-183MB43. 1994). rheumatokl arthritis (Campion et 
11 39,092-110,, 1996). and graft vs. host disease 

ai., Hnnmi* o. However, high serum 

/n\/un\ rAntin et al Blood 84 :1342 " 134B ' ia h u- j- 

immunological processes. 
3 0 SUMMARY pfovides g fgmjly . kin ^. 

1} homologs , as 1 as materials and ^^^^ 
compositions comprising them, and methods for us ng them _ 
aspects, the invention thus provides an ^^^^ es 60 
35 of amino acid residues selected from the group consisting 

u o-, fl nf dFO ID NO 7 and residues 1 through 157 ot btu \u ^ 
through 218 of SEU iu nu.' *" u rf *;idue corresponding 

Within one embodiment of the invention the ammo acid residue 
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to residue number 200 of SEQ in wm , 

>he inven„on the amino all L ° " ^ ^ embodim - * 

ID NO:2 is Asp W «h „ T^'TT"' '° 2 °° - 

acid residua nJ^*^"**™ a ™° 
5 Within another embodimen of 2 2C ° °' SEQ '° N0:2 15 <* 

through 218 o, SEQ D ' ^ZT "7 ^ ~ 60 

comprising residues 60 throu „ 2 Z SEoTJn * ** ^ Wud * ,hose 
additional embodiments of the in NO:14 or SEQ ID NO:2. Within 

through 218 of S r Q D no , o °" «*«• ' 

0 Exempt Proteins in mis rd n ^n ' hr ° U9h ^ °' " N ° 12 
21. o, SEQ ,0 N0 :H J£ T^^^ZT ' 
through 157 of SEQ ID NO-K nf Q ° N0:2 ' residue s 1 

™hin other embod™ , ^X^' "? " 

e*press to „ £ '~ — * ^ an 

transo„p 0OTpro mote"7Drjr . ^ link9d e " emen <* • 

comprises a secretory sta„ a ^ embodiment the vector further 

^n 27 1 ^ U8nCe 0P9rably linked ,0 said °NA segment 

cell compnsiC ^cnT' T" ^ ' S ~ 

provided is a me^T™L aC °° r< " ng M disctosed abo «- Also 

conditions W her^ D™ l?r in MmPrtSinS "» ~ »* 

encoded by J^C^ " """^ ^ 

modulating anTmtnetsZe' ^ " ~ 3 ™™ °< 
9 immune response m an an , ma | comprising administering to said 
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a„,mal a compose comprise a protein as disclosed above in combination 
with a pharmaceutical^ acceptable vehicle. 

These and other aspects of the mvenuon w,ll become ev«Jent 
upon reference to the following detailed description o. the invention and the 
attached drawings. 

RRIFF DESCRIPTION OF THE DRAWINGS 

BRIEF DESCRIP ^ ^ hydrophilicity profile of the ammo ac.d 

u cpo in isiO'2 The profile is based on a sliding six-res.due 
sequence shown in SEQ ID NO. 2. The pro and W residues were 

window. Buried G, S. and T residues and exposed H Y. a» W >es 

InrPri These residues are indicated in the figure by tower case letters, 
.gnored. These res.d ^ ^ ^ ^ ^ ^ of 

zi ,1a4 (SEQ ID NO. 2 and SEQ ID NO:9). Amino acid residues are represented 
by the standard one-letter codes. 
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20 



r^t-TAii cn nF^CRIPTION OF THE INVENTION 

WMD n « tag" is used herein to denote a poiypept, e 

giutathione S transfer, se (J* - — ^ 

genera,. Ford e« a,.. M* f ^TJ^ a^tva^rn commercial 
DMAs encoding affinity tags and o*er reagents are ata 

supplier (e.g.. Pharmacia Biotech. Piscataway, NJ, New Engfc 
Beve r,y, M, ~ herein ,o denote any o, two 0, 

more a,rn a r fTs o, a gene ^ 
AWc variation arises naturally through mutatm ^and may » J 
por,morphism within populations. Gene mutagens can be ( 
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™ by an ;ir ,s a,so usm herein ,o *"* • — 

oration as compel to T i JT ^ "~ " q,, "» a " d ™«» 

acid residuesTn^rr"*" 9 ^ te D ° Si,i °" s ° f «*» 

reference poiynuc^o ^11? T* "*"" (aS ~« '° - 
codons con* differ^ ^ 't^^r ' °~ 
* -id residue (i.e.. GAU and GAC tnplets J££ ^* "» °™ a ™° 

"near or tJ^^^T*" " '° ^ 3 DNA ■"*«•» 

operas ^oZ^T^ZZ ZT? " 
additional segments include nZT , P 1,8 lra nscription. Such 

enhancer, a polyadenylatjon signal etc ExDresIZ . ' 
^.mepo,^™:^' *» • Polynucleotide, denotes 

*- ^vr rr^r;z^i m ,: ^ 99neBc - * 

suitable for use w^. mno L7^ ^ sequences, and is in a font, 

Such isolated TmoCL aH! ^ "'""^ sterns 

environn^ntandTncWe cD^aT " ^ ** 

of ft. present ^£^27° ^ DNA ~ s 

associate,, bu, may includl " 

such as promoters and t.m,in„ °^ 9 3 """""slated regions 

- b. evLttr f Z d„ Il^TT °' ~ re9ions 

Tijan, ^212:774-78, 1985, eXamC " e ' ° >n ™ a " d 

ma. « found ^"IXlT^f W P,0tein * 3 P ~ e « P~>«" 
from b to * ^IZZfZfZ* T enV ' ranTOm ' SUCh " apart 
substantially free o, oST ooLoeT ' ^ " ol ~ is 

other polypepMes. partrcularly other polypeptides of 
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, nrinin It is preferred to provide the polypeptides in a highly purified 
animal ong.n. It » preferre P eater than g9% pure . 

form, i.e. greater than 95/ pu^m P ^ presepce 

^ - - — - 

5 a— r « p-» in a protern r nce 

for w hich eel alo a.d residues are reared. A «~ »» - °< 

PO^^-J^X^. whe „ refernn, ,o D NA se^ent, 

me leuii u K j function in concert for 

their intended purposes, e.g., transcnpuui 

of speciation. ^ ^ a ^ „ d „uble^nded porymer a, 

de o*yhbonudeo«de or ^^^Z * " n£ 
Polynucleotides include RNA and ^^J^, of nat ura, and 
„ source*, synthesized /n Win,, or prepared from * «™ base 

synthetic molecules. Sizes of l**™**^^ ^ ere context 

deviated V, J^^S^*. « " 

atom, the latter two terms may » dou ble-stranded 

stranded or double-stranded. When * erm s app^d ^ ^ 

25 molecules . is used to denote ^J«#j£* by those s«ed in the 
equ iva,en, to the term-base pa,* J£ * '^nudeo«e may differ slight* 

""^ A ^peptide" is a po^er o, 

^^^r^^^Z, r-S- -o as 

less than about 10 ammo acid residues, are 
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. — ™r - 

Produced, and vary J, "V" * «"* - P"<ein « 

'arms of their amino acid tJT defined herein 

-^^rjsxtsr r i,uert : such - 

o nonetheless. specified, but may be present 

to a bioactive 7 ::,:::: srs^in; a t ssociated protein *- ** 

the cell. ( ' " 9and) and med,ates effect of the li gand on 

- thot , The term "secretory signal sequence" denotes a Dnia 
' hat encodes a Polypeptide (a "secretory peptide") thlt t 

» »vera, mRNAs inscribed from the same . ' reSU '' 

-code pcypepwe, having aitered amino Z Znce T 7 
vanant is also used herein to den** , . sequence. The term splice 
an mRNA * ^ * a «*- of 

-precise JZZ£Z? " °' ^ *•«"** by 

■approximate X. me sta^l of X " "~ " " a ' M ' J, ' X <* 
±10%. a ' Ue °' X Wl " "« understood to be accurate to 
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The present .nvention prov.des a group of novel proteins, 

designated "z.Ha4», that are members of the IL-1 family. Analysis of a 
aesignaiea <.» ndicates that 

representative human zi!1a4 sequence (SEQ ID NO .1 ana Nu ^ 
«, s protein, like other members of the fan*, contains a core structure of 12 , 
Inds vound into a B-barrel. with the M-nds separated 
cons The loops between these p-strands are highly vanable among the 
amiy members and are MMd to be involved in receptor binding. These 
Cs ZZL contain a, leas, three amino acid residues and may contain 
up ,o n residues, do not form S-s.rar.ds or helices, but may (and often do 
II Hums. Referring to SEC ID NO:2, h * « ™ * 

■a - «nR4 RR 72 77-79 90-96, 108-113, 118-123, 132-138, 154 IbU, 
TeM6 US^9 18 :189, and 201-204. These strands are charactered by 
h,h coin hydrophobic amino ac. rescues (Leu Vat and * . 
The loops include residues 65-67. 73-76, 80-89, 97-107, 114-117, 124-131, 
no i«N 161-164 170-174, 180-186, and 190-200. 

at a given position within the motif. 



25 




1_ 

3 



P TGN1 fLWl [FY1 tlLj 
[PW1 tVLl [SCFRIG1 fLVI [TAG] 



mi [DKEl F [SYT Q1 tFMH [QN1L] 



The present invention thus provides a family of zii1a4 proteins as 

shown in SEQ ID NO J. a rtf th* IL 1 family of proteins can also 

The higher-order structure of the IL-1 famay ot p 
, . . npri as tnree 4-stranded covalent monomers assembled into a 12- 
30 *Z™Z:X^ -en these monomers are superposed on 
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each other, res.dues 90 (He), 155 (lie), and 200 (G.u) of SEQ ID NO 2 nr 
I'ke p OSI t.ons in their respective monomers ° CCUPV 

seo .o ^^t^zz*™ °; h ; man 2,,ia4 is shown in 

5 protein of SEQ ID NO >Z . ■ C ° mpanSOn ° f th,s sho ^r form with the 

Lcates that th DN ° A ^ssoT^ C ° rreSP ° ndin9 9en0miC Se «— 
SEQ ID NO 1 rleZ I " " ' aCkin9 ^ 6X0nS as com P*^ to 

as sh wn?n Tail The T ^ ' D ^ ™ ° e Varied 

Proteins - ^a^^T *" 3 ^ *"* - 

0 responses A^l^*.* 8 T mVent, '° n m ° dU ' ate '"W*' 
Proteins of the present invention are expected to havo 

00 ° f SEQ ,D N0:2 ar e shown in SEQ ID NO:11 and SEQ ID NO-1? wh i 

ytne presence of C-2 type immunoglobulin domains and include IL-1 receptor 
type H. et al.. Proc. Natl. Acs,. Sci. USA 86:8946*950 19891 ,1 , 
receptor type „ (McMahan „ a| EMgo ^ 2821 . 283 ">' £ 
(Tominaga et al.. SfacMn. Bbphys Acta U7r?,7on, ,00,, 
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basic FGF receptor (Isacchi e. al., Nuc. Acids Res. 18:1906, 1990; Dionne e. 
al £MBO J 9:2685-2692. 1990). Pro- and anti-inflammatory actives can be 
assayed using standard assays of IL-1 activity known in the art. 

While not wishing to be bound by theory, the Met rescues at 
5 portions 1,12, and 43 of SEQ ID NO:2 may represent alternative translation 
start sites Residues 54 and 60 follow potential proteolytic processmg sites^ 
The present invention thus provides polypeptides that comprise amino acid 
residues 60-218 of SEQ ID NO:7, preferably residues 60-218 of SEQ ID 
NO 1, more preferabr, residues 60-218 of SEQ ID MO:2 or SEQ ID N Q:14 
10 The invention also provides polypeptides that comprise amine , acid residues 
54-218 of SEQ ID NO.7, preferably residues 54-218 of SEQ ID NO: 1. more 
prefers residues 54-218 of SEQ ID NO:2 or SEQ ID NO:14JM .invention 
also provides polypeptides that comprise amino acid rescues 43-218 of SEQ 
D NO:7, preferably residues 43-218 of SEQ ID NO:11, more preferab, 
as residues 4 -218 of SEQ ID NO:2 or SEQ ID NO:14; an polypeptides 
comprise amino acid residues 12-218 of SEQ ,D ™. 
218 of SEQ ID NO:11. more preferably residues 12-218 of SEQ ID NO.2 o 
SEQ ID NO-14 These proteins comprise motifs 1-4 disclosed above at 

S pSons Responding * -~ ^M^t 
2 o Lpectrvely. of SEQ ID NO:2. In addition, the proteins *"* £ 
polns correspond^ to residues 60-64. 68-72, 77-79 , 90-96 , 108-m 1 1 8- 
123 132-138 154-160, 165-169. 175-179, 187-189, and 201-204 of SEQ ID 
N0 2 whel mese p-strands are separated from each other by the 

aforementioned ,o^ ^ ^ ^ ^ ^ ^ ^ 

be made in the proteins of the present invention wKhout altering biological 
Jn*n. For example, by varying the lengths of the 
molecule in particular the loops and other sequences not defined by B strands 
rlol the length of the zi,1a4 protein can be varied. Small — ns can 
30 asoTmadeinLa-sfrands. I. is preferred to limit the extent of amm a * 
Ltutions. inserts, and de te «ons so that the resuming proteins are a ~ 
. I „ en ,4o ft f ecn in N07 or residues 1 to 157 ot 5>tu 
95% identical to residues 60-218 of bhU iu *u u 

IDNO ' 10 ' w^niihy determined by conventional 

Percent sequence identity is aeiermmeu , 

35 methods. ^^■^^.'Z^^ZIZ 
and Henikoff and Henikoff. Proc. AW Acad Sc. 

Briefly, two amino acid sequences are aligned to optima the alignment scores 
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BLOSUM62 sconng matnx of HemKoff and Henikoff <«,) as shown in TabL 
Total number of identical matches 

x100 



[length of the longer sequence plus the 
number of gaps introduced into the longer 
sequence in order to align the two sequences] 
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determined %£f» ^ «* fences can be 

Pearson and lipman ( Pro c L T "\ ^ 0 " ,hm *<*««< by 

Person ,/We«. k„3« ,™ ^ S5 2444 ' 1988 > a "« "V 
» sequence similanty byTdl^ot ' ^ FASTA •* 

SEQ ID NO:2, and a e , ^ 6 7T **" * "* qUCTy S ~ <•*. 

considering conserva J alo 1 T! °' iden,ltieS (if ^ *ou, 
The ten regions with the hl° , w ? SttUOons ' "n-*". °r deletions. 
> -paring L ^ oT ^patT ^ " " * 
substitution rna Mx . and ne el o t "* " a ™° « 

— -dues that ^SZ^ZTZ****"* 

regions with scores areater lha „ „, . TOre ' lf Blere are several 

predetermined formuUatd J * Va ' Ue (c **« * a 

value,, then the " °' ,h « and the M up 

regions <an be ioSL Z ^""^ '° de,emine ^ther the 

*e highest J^C^IT** a " Snmen, W * 9aP8 ' 
usingamodito^^^^" am '"°f d are aligned 

1974). which allows for 7«£ . I ' S '* M J Appl ' Malh - 

Parameters for FASTA „aM ^CT" ^ ^ 
extension pena^. and sui on 1^.^ « 

can be introduced into a FASTA nrrt 7 BL °SUM62. These parameters 

nudeic ac* mo^C ^ *~ - 

-.uence compart. J ^ TZfZ ^ 
Preferably from three to six mnJhZJZ 0ne t0 six ' 

as default. P "" e ' al " y mree ' with °'"er parameters set 

of ft. character P ( rr a '° 'T^ " ^ residue «* a residue 
(Table 2, 'Tl ; 0 3^2- SUb * J ' ton7 ™ e BL0SUM * ™* 

•o - oonse^e i^^^J- r 
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a BL OSUM62 value - ■ greater *an -t ^ ' ™ ^ractenzed by a 

— „ '=-7^ ' e 3 SU ^rl conserve amino acid 
5 BLOSUM62 value o. 0, 1 2 « 3_ Qne , ( , g 

.^phenylalanine. Save— « £££ * ^ a „ jn 
non-naturally oecumng amino aod residues .mo P suppre s»ed 
^ system can ba employed — - " ^ 

20 using d^t, -^V« N S^n Transcription and 

amino acids and aminoacylating tRNA are *«* cell . 

-» * ^ 8 ZZZ^L* * avai,b te 

free system comprise an £ ■ "^TLd by chromatography. See, 
enzymes and other reagents. Proteins are purme y et 

,1., Melnods Enzyme/. 2Q2-301. 1991, u~ ' « 1993) lna second 

and Chung e. a, Proc. N* Acad m ^ oin ^on o, 

method, translation is earned out in Xenopus o yi ^ 

mutat ed ^ -« — S Sod. E. 2 ~ are 
30 at., J. B/ol. Cnem. ill- 19991 ls °°' . . . be replaced (e.g.. 

cu«ed in the absence of a natural am™ «d« « <o J ^ 

V C 3-azaphenylalanine, 4- 

3 Zheny^e. o^uoropheny^anioe, The — = 
35 amino a.d is inco.ora.ed into the P^ P-^T g amjn0 acid 
See, Koide et al.. Biochem. 33-7470-6, " 
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erected m u»agene Sistof ur el2 ', h " "» - 

Shards, P rote „ « ^ 03 7 983 ? ra " 9e " (Wynn « 

conserve amino acid substations »m IheT ll " ™ '° 
replacing hydrophobic residues Those skill , ! ' Part,0U ' arty When 
hydrophobic and aromatic residues^ I , *" "'" rec ° 9nl » 
in a sequence For elmnl k , e,lmeS SUbsB,ute *» «* other 

disposed ab^e ^reTL 'tfTf "* °° a " in 1 - 2 ' 3 ' - * - 
e«ecs of am no Z * 8 Mr ° Ph0bfe »"*■>• The 

™— u S ^ jzzzz zzjr~ * w 

modeling tools- MSI San rw nil , * VKiwer and homology 

of <*J r^x; ? * a, * nmeM aM a ^ 

« a... ftoc. Mi ^ jJCtSlfS^ t^f 9 " 343 ' 1988: Prtes,te 
BW. 2BS.779-791 1989- a»T, ' 19691 ^ 6t al ' J - *«• 

- Gronenbom ,' 9 C ^* k^*"" 1 * 1990; Core 
282:12874-12879 ,994- s*„»rf IV ' 198,5 * a '" ^ «** C " em 
I-.- and SCreudHi TSL ^7 TT 

profile of SEQ ID NO 2 i« «h«.^ • T A h ydrophilicity 

omer Tamiiy members is available For e*amni« „r 
suggests that residue 200 (Gh,\ «« k , e * a ™Ple, ahgnment 
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However, further alteration of the loops an be used to ge ^ 
5 .nvestigation of receptor binding specrfaty and other aspects 

b,0l09y Essentia, amino acids in the proteins o, the P-«*"_ 
«, be iden«ed according to procedures £££ ~ 

k „own methods of mutagenesis and screening. * and Sauef 

R e*haa,Olson and Sauer ,S=-» ^ me5e authors 
(Proc. Naff. Acad. Sc. USA 88.2 52 zw, m |n a 

disclose methods to simultaneously «*m«g » « ^ ^. 
20 polypeptide, setecting to functional, < al|owabte 
mutagenized polypeptides I^'* used indude phage 

^^ ■^"*. B ^ m w 7o Pubiication WO 92/06204) and 
U.S. Patent No. 5.223.409, Huse . wir , 9 , 6 Ner e , a ,., 

25 region-directed mutagenesis (Derbyshire etal., Gene 46.1 

DNA 1:127. 1988). A d polypeptide 

Stemmer. Nature 322:389-391. 1994 and Stemme. , Pr~ ^ 

30 USA 91:10747-10751. 1994. Brfcfly. variant 9^ of a gene 
h omo^gous recombin* « ^^^J poirt 

followed by reassembly using PCR. 9 i( of paren t genes, 

mutations. This technique can be modfled by "^^7 ^ addiliona , 

such as allelic variants or genes from drfferent activrty . 
35 variabilis into the process. Selection or screening for rapjd 
followed by additional iterations of mutagenesis and assay pr 
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•evolution- of sequences by select™ ,,, „ 

-ul,aneou Sly selectino aga J t ^ mutations white 

vanan, proteins U^S^, ^*** mm »*' 
*•« proteins can be recovered T ™ te0UleS "* emxle *»" 

M or a tes, *„a4 pr« b * "» "««- * 

2 (and optionally IL-4) is added to ,h. . % C ° ! atm *Ph«- 

« specify of me W^lE? 7*"' '° ~* 
«*u* for six hours VSj! ! f"" ^ inCUba »°" * 
agonist activity. See Hopkins 7h u ' ne °' P0 ' a,e<l 18 indl «*« of 

aw station of cel, prot^„ ca n at b ' 2Z92246 <« 2 ^ *►* 
cultured in a zi, la 4 Lj„ ! M be ™ wu ^ u *9 <hyrriocytes 

Proton is det ^^Zr^" 

colorimetric ass,* k.IL „ mco ^"°n or through the use of a 
dimethylthiazol-2-yh2^b. ?. breakdo " m <* 3-(4 5- 

- * assay «,ls, and me » «™ * *«ed to ,00 

0 04 N HCI in isopronanoi is «. 7 4 hours ' 200 Ml of 

o' * samp te * " * 6 



w wf w inn, 

of l^JS? ~ ^ ~ * "» — 

111 86. ,991 Briefly " ^ S< * ^ M:11182- 

^aneili e , ,. TtZT^L^ £ V *— - 

then added, and the incubatr™, * . Lab * d "- 1o or ^ » 

terminated by n,el „ feta TT ^ * 
by conventual means ,™ „°' " 0Und ' 8bel is 

pro,. ,o co -::^-: r::r -3 r 
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in the presence of labeled IL 1. vano sepa rated 
added. After the Incubation (typical, h«M* - P 
from unbound label by centrifuging 6M ahquots f 
oils in 400-,, polyene cen«uge tubes an excisin « 
wHh a razor blade as disclosed by Sega ^ , "baized 

13 47, 1977. Receptor binding can also be me sure du»B 
receptors or llgand-blnding re«p.or agmen* Fo ex,^ ^ 
IL-1 receptor can be exposed to labeled IL 1 a ^ 

wher eby a redu*n in '^^^ a receptor 

receptor-binding ar^ity in the test p otein^vvnn 

or ,igand-binding receptor ^ l°L ing * determined. 

BIACore™. Pharmaca Biosensor, Pistataway, ™> „ 

Coned cONAs ending ^ exhfci, receptc 

Dower et al.. U.S. Patent No. 5,081 .228. it- ia g 
binding but wil, ex*, essentially no ^ l-^** ^ ^ 
reduce the IL-1-media.ed response respon8e t0 a 

low ,eve, of receptor occupancy requir* o prepuce a P ^ 
large excess of antagonist (typically a 10- to 1000 fold mo 

necessary to neutralize IL-1 activity. measunr ,g th e expression of 

artiuation can be assayed by measuring u«= = v 

lesion mo^cyto-s by res^ ^ £ 
such as ICAM. VCAM, and E-selectn on endothelial «h a 
induced by M» and « «^ ^^.^e, 199 2; 

2473. 1991; lademarco et al J ^^^ w _ ,„ various 
Voraberger et al.. J- MI- 277' " . ^ 

combinations, these and other ^JT"^^ response to 
vessel wall and extravasation, which Rev , mmuno( . 

infection. Inflammation, and fesue .« <^^, te (HUVEC s) are 
nivm, 1993). Human umbilical vein , « MM- 1 - by 

halted from umbilfcal cord -"^^ adheston molecules 
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these cell surface markers, by an ELISA tvn* ae 

adherence of immune cells £ " * - 

Isolated cells can be used for fhi.„ m " m ^es. T-cells. or neutrophils. 

earrrrru^tr^r:^ 

Expression of these adh««i„n m „, , °' or Ju ' ka, "»•■ 

absence of llTo^ZZT' T" * ^ ln ,he P"-™ « 
monocytes/rnaJ p g t ~ a J ~»* W cells, and 

r? ce„ s by ^ ^ZL:zzzz::*:rr h 

disclosed by Parrilo. N. Engl. J. ^ 328:1471-1477 1« 3 t P " ^ 
Jungi. J. Immunol. Methods. 194:121-1 2 7W r,I ? P °" and 
monocytic cell line THP 1 i„T~ , \ , UC " assay utilizes the 

release cant eTeI d b l IT * '*"»«^ 0«* Cytokine 
specific for the * ■ZTT?' *"* " " EUSA 

reiease can bete^r* BOth act " atto " ^^"hibffion of cytokine 

molecule OnTJT k Cytok,n6, t0 pr0Vide a afunctional 
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zil1a4 poiypep** o, p,o,e,n can be ^ ^ £ 

fu sing a -1- P*pe 0- ,o a iigan,, * - pro(e , ns can b e 

the surface of the target cell. In this way, P yp v can be 

, ar ,e,ed <o, therapeutic or diagnostic P"^^** ° p ILon and . 
.used to two or mora moiety such as . , affinity tag P ^ 
tergeting domain. Porypeptide fusions can *. compr ^ 
deavage sites, particularly between domains. See.Tu.net 

™ e T^^ o, the present invent w»l generally 

,h!„ about 1 500 amino acid residues, preferably not more 
contain not more than about 1, sou ami „„, mn „ , ha n about 1,000 

than about 1,200 residues, more ™. ™J *^ . 

resto s. and wil, in many cases » c— * ^ ^ 
z il1a4 polypeptide of 218 resrdues M""^ 2 Casadaban e « al., J 
be fused to £ co/r ^alactostdase (1.021 revues *. ^ ^ 

Bacleno). 142:971-980, 1980). a 1 °- res '°"*; p "~ ' . . a s .„ nd example, 

rss «^ — * and a 6 " es,due 

po^tidine w ^ polynudeotid e molecules^ 

po^es of the present ioven— ^ ^ ^ _ mj 

DNA sequences encoding ^J°«7Zt^*^Z «~ a"- 
ID NO*, and SEQ ID NO.13. Additional DNA ^^^^ sklll , n „, 

generated by subs«* no, ^ ^ ^ ^ 

among these porynudeoti* = mo ecu!.. SEQ ^ . ^ ^ 
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e ^ztz^T z r poi ~ - « - - 

- degenerate sequence?,^ Z^ta^ " ""^ 
and SEQ ID NO:,9 also provide aVZ ^' ^ SM ' D N0:18 ' 

SEQ ID NO:14. SEQ ID No o , * MS SEQ '° "0:2 

substituting u for T Thus zill'J ^ '° N ° :15 by 

-r* 8 ~ e 1 * 6 p ^sEtr D n ;o? 6 po * nuc,eo,ides 

nucleotide 654 of SEQ ID NO-17 „,,,., 6 ' nlrc ' e °<We 1 to 

sequences encoding shorter zm*t nil 9 ' PO,,ions of tnK * 

respect RNAeq uL JTL. ^ " ** 
3 sets forth the one-letter m*. ™7 "» ,he Present invention. Table 

degenerate nucleoCo f° " N ° S:18 -' 9 <° *"* 
^ a code tetter. -CompCenr indS 7 " " ""'^ de "°<«< 

complement R denotes A or G C or T ' and *» 
complementary to c ^ com " te ™"»a'V to T, and G being 
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TABLE3 



Nucleotide 

A 
C 
G 
T 



Resolution_Nudeoti^ Complemetf 



N 



A 
C 
G 
T 



R A|6 

Y C|T 

M A |C 

K. G|T 
S C|G 
W A|T 

H A|C|T 

B C|G|T 

V A|C|G 

0 A|S|T 



A|C|6|T 



T 
G 
C 
A 
Y 
R 
K 



T 
G 
C 
A 

C|T 
A|G 
G|T 

M A|C 



S 

w 



C|G 
A|T 



D A|G|T 
V A|C|G 
B C|G|T 
H A|C|T 
N A|C|G|T 

SEQ ID NOS.16-19, 



The degenerate codons used in 
encompassing all possible codons for a given am.no acd, are 



5 

Table 4 
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Uf it: 


Amino 




Acid 




Cys 


r 


Ser 


c 
o 


Thr 


T 

1 


Pro 


P 


Ala 


A 


Gly 


G 


Asn 


N 


Asp 


D 


Glu 


E 


Gin 


Q 


His 


H 


Arg 


R 



IABLE4 

Degenerate 
Codons r . 

TgcIgT 



AGC AGT TCA TCC TCG TCT 
ACA ACC ACG ACT 
CCA CCC CCG CCT 
GCA GCC GCG GCT 
GGA GGC GGG GGT 
AAC AAT 
GAC GAT 
GAA GAG 
CAA CAG 
CAC CAT 

AGA AGG CGA CGC CGG CGT 
Lys * AAA AAG 

Met M ATG 

Ile 1 ATA ATC ATT 

^ L CTA CTC CTG CTT TTA TTG 

Val V GTA GTC GTG GTT 

Phe F TTC TTT 

Tyr Y TAC TAT 

Tr P W TGG 

Ter TAA TAG TGA 

Asn | Asp b 

GlufGln z 

Any x 
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One of ordinary skill in the art will appreciate that some 
ambiguity is introduced in determining a degenerate codon, representat.ve of 
all possible codons encoding each amino acid. For example, the degenerate 
codon for serine (WSN) can, in some circumstances, encode arginme (AGR), 
and the degenerate codon for arginine (MGN) can, in some circumstances, 
encode serine (AGY). A similar relationship exists between codons encoding 
phenylalanine and leucine. Thus, some polynucleotides encompassed by the 
degenerate sequence may encode variant amino acid sequence^ but one of 
ordinary skill in the art can easily identify such variant v^* *?™ 
to the amino acid sequences shown in SEQ ID NOS:2, 9, 14 and 15. Vanant 
sequences can be readily tested for functionality as described herein. 

Within preferred embodiments of the .nventton the .solated 
polynucleotides will hybridize to similar sized regions of SEQ ID NO* . SEQ ID 
NO 8 or a sequence complementary thereto, under stnngent cond.t ons. In 
gene.., stringent conditions are selected to be about *C 
herma. melting point (T m ) for the specific sequence at a defined .on 
strength and pH. The T m is the temperature (under defined -on, strength 
and P H) at which 50% of the target sequence hybnd.es tc , , perfed* 
matche probe. Typical stnngent conditions are those .n wh,ch ^ saK 
concentraL is up to about 0.03 M at pH 7 and the temperature ,s at least 
about 60°C. ^ ^ ^ ^ ^ wj)| a)so appfecjate that djffere 

species can exhibit preferentia. codon usage. See in 

a. Nuc Acids Res. 8:1893-912. 1980; Haas et al. Cm. ft* 6^315-24. 1MB. 

Wain-Hobson et al.. Gene 13:355-64, 1981; Grosjean and F.ers. Gene 

KmTw Holm. Nuc. Acids Res. 14.3075-87. 1986; and 

Mo, Bio,. 158:573-97. 1982. Preferred codons for a particu.arspec.es can be 

IducedTto the polynucieotides of the present invent.cn by a vanety 

methods known in the art. Introduction of preferred 

recombinant DNA can, for example, enhance product.cn o the prote.n by 

n^ing protein translation more efficient within a pa^ar ce *pe or 

species. Therefore, the degenerate codon sequences d, closed .n SEQ ID 

NOS.16-19 serve as templates for optimizing expression 

various cel. types and species commonly used in the art and d-sclo ed here * 

fences containing preferred codons can be tested and opt.m,ed for 
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expression in various host cell snorts „j . . j . 

disclosed herein. teS,ed ,or as 

ore„n, • T ^""^ P°'>™cleotides provided by the 

present ,nvenl,on include DNA and RNA. Methods for preparing DNA 1 
RNA are we» known in the art. ,„ genera,, RNA is isolated from a Bssue o 

' nClUde b ° ne maTOW ' fetal brai "- lung, lymph node 
g-obiastoma monocytes, Daudi ceife (a human Burkitt rymphoma Z I ta ' 
and umb.hcal vein endothelial cells (HUVEC) Total RNA LT 
using guanidine-HC, extract followed by solatio b cel^T^ 
CSC, gradfcn, (Chirgwin e, a, I^TE^ ^ 

can be related. Polynucleotides encoding zi!1a4 porypepSdes are then 
■dentrfied and isolated by, for example, hybridization or PCR 

s»n,h«^ ^ POlynucleo,ides <* «"« P««nt invention can ateo be 
synthesized us,,* automated equipment (-gene machines-, according to 
me hods known ,n the art. See, for example. Glide and Pasternak MotLar 
BBteba^Pr^ples « Annlir^nn, nf Rnwafc,^ 

1984.andClm,««al..Pn» : ./VattAcad&/.USA 6Z : 6 33^37 1990 

used to isnJ 1 * f 1a< , POlynUCleot,de "O"™" disclosed herein can be 
used to ,solate polynucleotides encoding other zil1a4 proteins Such *2 

rz^rTr? cdnas ^ 

"crated z,Ma4 protems) and counterpart porynucleotides from other species 
(orthologs). These orthologous polynucteotides can be used rnre/aTl 

include, but are not limited to, mammalian, avian, amphibian reptile « 

T*Z T TT and inverte6rate " p-^S 

are 2 l1a4 porynudeobdes and proteins from other mammalian species 
nduding non-human pnmate. murine, porcine, ovine, bovine, canine 
and equ,ne polynudeotides and proteins. Orthologs of human zi,1a4 can * 
doned us,ng information and compositions provided by the present invention 
,n combmation wKh conventional donin, techniques. For example " cDn\ 
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prabes designed from me sequences * s * " ^^g c0 NA 
prepared Tom mRNA of a posKive tissue or oe» .ne^A z 1a4 en g^ # 
can *en be isolated by a variety of degenerate 
complete or parta, human ™ „ general* be 

probes based on the d,sclosed sequences ^ Hy ^ 1 ^ 

d0 „e under low .^^^^^l- - ^ 

SSC with an inrtial wash at 40 C and vw> m 

intervals untii background ^ «.S. Paten. No. 

using the polymerase charn ^loZ,^ human z«1a4 

4,683,202), using primers designed from ^-JT^ C DNA library 
sequence disclosed herein. WWn an add ,« on= me cDNA 
een be used to transform or transfect ^ ^J^ epMe . sin* 
nf interest can be detected with an antibody to zilla* pow v 

:Csla,s 0 beapp te d,o,heiso r Table a. 

Preferred probes and primers are shown Deiu 
.ese probes^ Priors are de,. - "S^S 

alkjnmen. of zi!1a4 (SEQ ID NO:!). IMra. L-1a and IL p 

-comple^nf primers are useful for "^^ ortho^gs. For 

while the -zil1a4- primers win, in general, be more selecb 

each set of primers, the corresponds residues of human 

N0.2) are indicated. 
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nature, v^on, incl^^n JT^T" ™* ** « 
shorn, in SEQ D N0:8 , u^TL ^ ^ (e *' 85 

sequence can be cloned bv LSTtL ""^ W " ia " ,s of »* 

**** -^S^ 9 X fc- - 

sequence shown in SEQ ID Nn i ranants °""e DNA 

and those In vI^lL, ' T^" 9 '" 0Se 

variants o, SEQ D NO " ' Z*"' " " ^ are -* 
mRNAs, which retain Z'L '™ m al,emati "ely spliced 

*n the m T^Z^S?'"* 9 °' Zil1a4 ~ 

such CDNAS and roR lT™ l aS T H™"" "°* d »» 

i-or example, the protein shown in SEQ ID NO:2 is 
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- - - °« a ;r: 72 pTIc, a'secretc. 
alternately spliced form of the DNA wra 

SeflUenCe Allelic variants and splice variants of these or 
cloned by prolo cDNA or genomic libraries from different ,ndrv,duals or 

■*-» r-^tT '""n thus provides a 
sequences descnbed herein. m* h stmcture that provides at 

eomputer-readable medium encodrf NC £. SEQ ID 

least one of the following sequences .SEQ ! IDN ^ • seQ |(J 

N0 :7, SEQ ID NO:8. SEQ B NO* ff J° "°™ EQ ID NO:16, SEQ 
N0 :,2. SEQ .0 NO:13 o SEQ ° Na*« ID NOJ^ ^ ^ 
ID NO:17. SEQ ID NO:18, SEQ ID N0.18, an P 
forms o, computer-readabte medra Z* 

M media. — *» <° LT >' ' 

random access memoryJRAM) **. W ^ ^ by 

disk cache, and a ZIP~ d,sk. OP" 3 * co-rewritable (RW), and 

compact discs (e.g., CD-read only memory (ROM), u M 
CD-Lordable), and digital versatile/video drscs (DVD) (e.g.. 
DVD-RAM, and DVD+RVV). . n M . teng , h 

exogenous DMA and grown in culture, and include J 
Jred h,her eukaryot* ~J^££*X~» *- 
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and Ausubel et a( »Hc n 

Wfcy and Sons , '""^ Green and 

= generally inking . ^n' tl, * requ " ed f °' *> expression, 
expression „ector The v ™, aT ^ '~ r < "«* « 
selectable markers and ™- „J ™ . C ° mm0nly cortain « 

or more 

s»d in .he ar, Ki „ recog n *e °' rePfc *"' <"Ose 

may be provided on separa e v^ l T ~ 
> ™» -» P™— by IgratTt Z ZTS^ "T ^ 
promoters, terminators, selectable 9 ™ Setection <* 

matter o, routine design ^^Z*7' 7*" " i 0the ' * a 

dements are descnbw in^l teratl' * *" ^ ^ «* 
suppliers. ' lera,Ure and are liable through oommercial 

a secreto" £ ^ as^ST " ' *" 

sequence or pre sequence) is providedTZ . ^ »"*"<> 
secretory signal sequence may b e Trfa "2 The 
*°m another secreted protein „" , * * f 4 or ™* *• **«d 

secretory signal aeouen^i/ f " ' 0r Resized * now,. The 

■» *m££T£rr linked to *• 0NA • U 

** -ne new^^CC^rr ^ - «° 
cell. Secretory signal sequent ^"" y P * hw V <* the host 

sequence en^le ^ZL * <° "» «A 

~s may ;;r D r oU9h Mten 

(see. eg., Welch et al US Pat.^ 7TJ,, SeqUence °' inten »' 

No. 5.143,830). ,„ a t™T 5 '° 37 ' 743 ' * al., U.S. Patem 

^^and^oirs^;:^ * 

Present invenfct^ortoT " "** ^ « «"* - 
H=s. celte include cJ^ZZT?,^'"" ^ "*° 
H725. , 978 ; Corsaro anTpea^ tran5feC *° n<W9lere,a '-^'' 
Graham and Van der 1^^^^ ^ ^ 
et al.. umbo j_ 1:M1 ^ fT f ' «• electroporation (Neumann 
(Ausubel etal ft«) andTJ DEAE -*«tran mediated transfer 

Occam,, et al.. /™, s 1*80, 1993). The production 
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U.S. Patent No. 4.656,134. Surtab^ « *red ma ^ ^ 

s COW (ATCC NO. CRL ^"f^^as (ATCC No. CRL 1573; 
No . CRL 1632). BHK 570 (ATCC N a CRL « ^ ^ ovatv (eg . 

Graham et .I., J- Gen. vrt j*- 5 *™J™ suitable cell lines are 

CH0 -K1; ATCC No. CCL 61) -I « - ^ as , he ^ean 

Known in the art and available from P**^ strong inscription 

l0 Type Culture Colleen. Rockville. Maryland. 9 aloviras . 
promoters are preferred. ^ P— in*de those 

See. e.g„ U.S. Patent No. 4 , 579 , 821 and 4,601 ,978, and 

from metallothionein genes (U.S. Patent no 
, he adenovirus major late promoter. ^ ^ 

Drug selection » general* us such cells are 

" mammae cefc into which fore»n DNA has ^ ^ ^ 

commonly refers to as - ^ „, gene of interest to 

presence of selective age* and are ^J^, An exemplary 
progeny are referred to as neomycln . 
20 selectable marker is a gene encoding re dmg , su0 „ as G- 
Selection is earned out in the presence oU ™»my ^ ^ ^ ^ 
4,8 or the like. Sefcction process referred to as 

expression level of the •« cultunng transits in the 

.■amplif^n." Amplified. (nen inor e a si^ the amount 

presence of a low level of the hkjh levels of the products of 

selectable marker . 

to. introduced genes. An '^J^ ,o me*otrexate. Other 
aihydrofotote ^'""^n resist, murWrug resist, 
drug resistance genes (e.g. nya ' 

pu,omycinacetvlt ra nsferase)canalsobeused^ ^ ^ hosB 

P other higher eukaryotic cells can * ^ 

deluding insect eel*. <** ^= "estplan, cells has been reviewed 
mrrogen^s as a vector fcr e^g genes ' P Tran8fo[m a«on of 
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Guarino et al ik 

94,06463. " US N ° an, WIPO publication wo 

common der** ^ "* r «°mbina„, baculovirus 
5 (ACNPV, See , King p£^*™» r porosis virus 

London, Ch^^f^^D^aem^ 

^^rss^Tt^^ York ' 

° ReCmb ^^^^ T *» a . NJ. ,995. 

transposon-tased^emde^ hw 1 ^ »» "» of , 

« W form (Bac-to-Bac™ » Life TeZ? VeCt ° re ' * available 

™ve the DNA encoding 3 ™ «o 

maintained in E «as a "'° ' ««— 

25.-1551-H56. 1994; and Itaenbl ^ " n ' n9 " al " J - Ge " 
222:1543. 15 49, 1995 . For nrnZ~-_T . "-""P* •* MX Chem. 

<° infect host ceil,, ^ a ceO ne T' *? *» « «-* 

Spoooote™ ' - »- oenved from the fell 

armyworm 

F«e~ cells; invNrogen, cJLJd ^ !' °' TrtC ^ » »*. High 

Procedures used are g*m»ZJZ N °' S - m - 43s 

Funaain.il. • , T*"*'^'' l *»*on,*W) 

p— *«rc^r r- Mn 8,80 * «-* - 

»» Tansforming S . cemw*™^ ^'^ ** 

recombinant polypeptides therefrornlrTT r^"*" DNA and P"****. 

US. Patent No. 4.599 31, b * for e "*P* Kawasa* 

Brake, U.S. Pa,e„, No . ^ocTvt* f "*"« N °' 4 ' 931 ^ 
^Murray eta,.. U.S. Pale „ « * "f N ° M*** 

^ Phenotype determined by m ^ I ""^ °* are •*«•«• 
~~ or ,e abil, to gro J , ^ ^ £ 
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leucine,. A prefer vector system to, use in Sac«s ce^e * 
lh „ POT1 vector system disclosed by Kawasak, et al. (U.S. Patent no. 
4 93^7 ) wh ch Hows transformed ceils to be selected by growth , 
I Staining media. Suitab* promoters and " 
5 Q y eas, include those from giycolyt, en 2 yme ^^^m*. 
Patent No. 4.599,311; Kingsman et al.. U.S. Patent No. 4* . 
U S. Patent No. ,977,92) and , ^ydrc^ena e . See a so U^. 

Patents Nos. 

Transformation system for . « ,J S Kluy *„s fraofe 

Cand/da ma/fosa « , known ,n » -xamp . ^ 

^Z S^U. U.S. Patent No. 4,486,53, P— o, 

recombinant proteins in ^"^!^^ P^«> 

20 5,716.808, 5.736,383, 5,854,039, and 5.888,768, and Wim P 

99/14347 and WO 99/14320. ria 
Prokarvotic host cells, including s-ains ot me u 

such as fc. cow, tne po»yn*H n.rprted to the penp asmic 

soluble fern, or as insoiubte granufcs. or maybe d rectedjo », P^ ^ 
space by a bacterial secretion sequence When the pro* ^ 
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for example, sonication or osmotic shnri^ * 

periplasms spaC e and recove 2 L f ^ C ° ntents of the 
Saturation and refolding 9 ' ^ *• need for 

' conventional ^^JX^ ^ * 
components required for h ,VMU«TT ° ther 
suitable media including deLT „ ^ h0St ^ A variet V - 

art and genera',, ^ - knw "» in the 

acids, vitamins and mtera^ M eZT ' T^" ^ a ~ nW ™™ 
growth factors orseruTas eoutd th ^ C ° mP ° nentS as 
- ce„ S containing "^^^J «~ 
selection or deficient in an , y " for exam P'e. drug 

Skater man 99.9% Z w^n. J*""""'"* P ure that is 

~* «he r Pro ,:: :: 

Pyogenic agents Pnrfmbh, , ?! ! *" ° f infecti0U8 and 

p-n, p a u;rc«errr^: rrrrr ^ 

fusion proteins) are ourm** k 9 84 prote,ns "deluding 

Biotechnology UDDsata a.-JTZT Pharmacia t-KB 

procedures. See, for example, Grussenmeyer et 
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al „ ibid. Maltose binding protein fusions are purified on an amylose column 
armrdina to methods known in the art. 

9 Z il1a4 proteins of the present invent can be used to modulate 

inflammation and other immunologteal processes. ^s^O £ 
reduction of inflammation by antagonist forms of dM (e.g.. « ° "° . W. 
Thus certain zil1a4 proteins may be used to treat or prevent chronic ^and 
I ,e 1—^ diseases such as arthritis, including rheumatcd arth^s 
o oarth*. and Lyme arth*. and psoriasis; to reduce tfcaue dam after 
ischemia; and to treat septic shod, graft-versus-host disease and leukemia. 
Si Conditions that may be modulated by zi!1a4 proteins mdude ca cer 
anemia inflammatory bowel disease, autoimmunrty. acute and chronic 
neuZthologss. shock, acute respiratory disease syndrome, restenos s. and 
X? aTusL herein the terms treat" and "treatment- will be understood to 
I'dei rin'o, symptoms as we,, as e^ 

»1«M101. ,996), 9 ra ^* ve ^^^* ^^^.j^g^g^g43 
nWv^fi4■1342-1348 1994). septic shock (Fisher et a,.. JAMA 271.1836-1843 

B/oorJ84.134^ iwo, i« i, v . 7 ., n05 .2147 1996). Expenmenta, 

1994) and leukemia (Dinarello. Stood 81.2096-^14'. r 
a^so suggest tha, antagonfcm of IL-1 s« - 

o, inflammato, bowel d^e (incud^ d^ease an 

diabetes melKus (revved W ( 

^ a , • cia* 1Q1 1993- see also, Dayer-Metroz et al., Eur. J. win. 
Cytokine 5.185-191. iaao. arav '' » 9oifi25-634 
^ A6 0. 1992). acute pan^ea* (Nomw, e, * ^ ^^^| 
1995). glomerulonephritis (Lan et al.. Krdney ^ 
cerebral ischemia (ReKon e, a, Exp — Cists may 
e, a,., Btocnem. Btopnys. Res <^&™**™ I g L h facto, 
promote wound healing ,n view of to ^ j> .„ 

secretion and cel, proliferation or be useful in the treatme 

^-ST P"e~be tested in animal mode, o, disease. 

, Anima, .JSpi- -de the ^/^.ST^ 

adult mouse tail epidermis (Hofbauer et al, Bnt. J. Dermatol. __ 
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8ladon et al.. Arch DemM Res .277 121-125 19851 i„ .h , 
psoriatic activity „ indicated „ ~ 1 ° 85 >' •» model, anti- 

orthokeratosis in areas of ^ h ' ° 3 gram " ar and 

w. a u .Tapp^n r hin9es of ,he ,aii epi<iem,fe 

'he animal is L*£S W L „ " days ' tha " 

mode, is provided ^.££7 eXam ' n ° d ^"f^ addKiona, 
(nude) rniL KrTeot S?! ( TT„ hB, ™ B *° ^ a ^mic 

incorporated herein by referent Bhl i"""™*" 0 " J* 727 - 7 * "W: 
Pi9 epaermis by topLat aPplo ohl TT" 0 " * h 9Uinea 

ace«e;PMA,,^icaraL 'In' , t (P^^-rnyrfstate-U. 
contralateral ear T«l cl™ h '° ° ne ear and vehi <* <° *» 

may be gi e„ ^ JZT^ ™ "•*" 0On ° UTOn% «* lhs PM * » 
3PP Uon o "t * , 7*** * Performed at « "ours after 

Men ot an adult rat, then closed with wound cliDs Test ^.h^ 

additona, appCTlb! ™T '° ' appBcato ' —»*> 
at several sL un d e r Z °" SUCCeedin9 day8 * <*<*on 

betC 3 anT^ H ' naS,0a WbUnd breakin9 s,re "°th is evaluated 

Mnm ^ 7 Ex Penmental treatments and controls are applied The 

Clin, nvest. 87 694 19Q1 tk« 'viusioe et al., J. 

1991. The rabbit ear model can be modified to create an 
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, sc hemic wound env.cn.en,. which nwe *seV 

healing of panM-thickness win Expe nmental treatments are 

(L eGrand e. a,.. Growth ^^ITL a*er «""*»• 
5 applied daily on or under dressing^ S«»" °«» do se-resp°nse 
.issue thickness is determined. This ^*»~°" o{ *»** healing, 
studies, as . is more c,uan«a.iye than ^™£?$£ m mo del. the 

epidermis and dermis are <<*™ e ExMnme ntal treatments are applied 
10 rodent, or the subcutaneous fat ,n da , „ desired . The 

topically on or under a dressy an * <^£g« inflrowth and 

wound closes by a combination of ^ ra *° n hlstologic 
proton. Measurabie endpoints indu »e "^d wound healing 
score, and biochemical parameters °>"°^™ J"f 113;3 6. 1993; 
15 models are also Known in the et a, 

Amer. J. Pafto/. 136 1235. 19WJ). uei«y >" trMm . ent with steroids, 
process can be induced pharmacology d L" s (e.g.. diabetes). 
Lux. of me wound site, or by concomifcn > 9 ^ as , he 

20 unear incises or fu,~ *™^^ZTJe«» W - 
experin*nta, wound. Assess compounds acting in 

wound. Sutautaneous .mplants canW use 571 1986; 

the eady <>. wound^"^ * « Spared in a 
Sprugel et al.. Amer. J. Pafho/. 122- 60V 1 > s or 

25 porous, relative* "S^J!, Lin. oo,lag.n) and 

expanded polyte^uoroethylene rnplan* M. ^ ^ ^ 

placed subcutaneously m mee or rats The ntenor ^ 
cells, producing a '*ound space" that "-"£££5 cel. influx and 
pre.xi.ng ~ 
30 cell type as well as the ' ™ asurem ^ „ „. (Leutem , 

exlracellular matrix production. As disclosed I by ^ ^ 

^9. 1996) P^on o bem topo^ ^ 
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'o ischemia can be taC;T n r r n,ra ' S - hh *"«"*« 

"^-^^.^sr 9erbi,s - **- * 

Mher study SH^lT" " '"^ » 

activity *, wV o Zil1a4 , 0V6,pr0du *" Of inhibition of protein 

animal, such ai mt ^ P °~ des « •» ■**«*. I t6s 
animate can be pLZ ' " "** or transgenic 

— *tvi;:,:L~ :% a r: 9 proteins * the ^ 

me** adenovirus, herp. vls Zvi £T* ** ** ^ 

associated virus (AAV) Ad»L ' VaC °' n ' a virus ' and «*~- 

-rently ^ gl^st 3 virus, is 

nucleic adds. For review T ™*" ** de "' ve,y °' heterologous 

mammalian cell types- 7„hT ° ( "" ,nfeet a °™ad ™ge of 

including ubioui. o rL e spl^ T "* ™ nV dWere '" pro ™- 
adenoviruses are aabt „ HI , ' e9Ula1aWe Pr0motere 
^venous IniecSon Vvl„ , ^ e " " e altered by 

adenovirus ^^£7? T"*" * «« 
El sene deletion, L Z can„T„ r , ^ has » 

hosts « SSU . <e.g itr Ze^Zl^ " ^ ^ owever - me 

Present sec^V^M^ZT t * a *°"al sequence is 

can be determined ^ """ effeCb on *• ■*« «n* 

^ovira, vec^^T 8 '* ' 29184 " 09 *> a 

no. =.^.3,6 M :„ ^r3;r 5 ; p rj T Anderaon 91 *■ us - 
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prep are .iposo.es -or *, * ^ ZT^Tl 

(F e,gner e, al.. Proc. us e o, HpofeCn ,o 

Proc. Nail Acad Sc.. USA 85.8027 31, 

introduce exogenous genes into specific organs ^ ^. 

vantages, incite , — r °^ ad Jageous in a 

Directing transfection to particular cell w J and 
tjsS ue with cellular heterogeneity, such - » £££ me purpose of 
b ,ain. Lipids m ay be chemical* ^J^Z^^, proteins 

:HanS: rn'^rcX - , „- . — 

Within another embodiment target •* « * 
lhe anrmal. an. th. DNA is introdu^d » » - J - ^ ^ 
transformed cells are then ,e-imp anted metnods know „ 

DNA vectors can be produced into me transduction, cell 

in the art. e.g.. transfer, ^ of . gen . gun or 

fusion, OEAE dextran, calcium phosphate p~pttm 
use of a DNA vector transporter. See. e g Wu et al.. 
7. 1992; Wu e. al., X BU Cnem. 263:14621-4. 1 « , zil1a4 gene , ana 

Proc . M Acad Sa USA e. al.. Th-** Res. 1: 3-13, 

Acad. Scf. USA 8J: 47B-482, 1991. ™» g ira2 318). 
1981; and W1PO publications WO 8M1343 i 
Poiynudeotaes used in general transgenic a are ^ 
gene will preferably contain one or more mtrons, genomic 

An«sense methodology can ^JJ^JZ 
.ranscrlpflon to examine the effects of su* '^^n, Po'lynudeotide 
lnat are complement to a ***** • J ' „ b|nd t0 
le □ a polynucleotide as set froth in SEQ ID NO D are g 

^sJJ^^^^^^Z *** a silicon- 
The activity of *Ha4 proteins can be measu 

bas ed biosensor microphystometer that measures the 
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Cytosensor™ Microp e r P m ° a Tf ~* **» is the 

Sunnvvaie. CA. A va n e ^-H , ma ™ ,aC,UrM Jocular Devices, 
= transport, ene W p^' ^T"^ "* " ■"*""»■ 
activation, and the I ike ™ 0 ";' n " amma, ° , y «*ponse, regulator and receptor 

McConnei, e, a, ZZ ?«T ? ^ 

> can „ e ident^d * 7 Ama9 ° niStS * 

and absence of the test comLnw ! k Pr0te ' n in lhe P rese "« 

subcutaneous. „r intra^r„ e ' M!? Parenteral ' •"■ J *« ""ww. 

« *i» be beneficial to administer th , k ma " y ins,ance8 

Pe' °ay over a period by ,"* Si ° n or m *> te **» 

by a bolus inject hl^^ ^ ~- 
*"a4 protein „ combinaTZ .IT**™ indude a 

- "line, buffered .iT^t^r'T** aCCeP,a0 ' e ^ 
'■"her indu(le one „ ™ re e ^ ,nWa,er0r,he * e - halations may 
agante, afcumin to prevTprol T' fmmmh ^ «**■». buffenng 
formulation are vJtl ^ ° n * * 

— of arCnlT ^ a T ««- a .roe moiar 

appears safe in htah doses ThT? l ^!' reatemn S' IHra 
range from as iow • ioZJ^T ** anta90nlS ' 

Pa' hour mSZ^ZTT'T " N * " 100 °' m °« 
In ciinica, studies in** 7 0 Z n * '° * -*-*» 

"P to 3,400 mg pTr patel?, 1^."" arth * « 

lose N b e r -"T 08 * disease - The — 

- * account the J£ZZttZXZ~Z 



PCT/US99/25038 



WO 00/24899 



41 



10 



15 



20 



25 



)in n of dose is within the level of ordinary skill in 
patient traits, etc. Determ.nat.r urf do se s ^ ^ ^ 

tneart. The proteins may be £m n.s^d requjring 
or le ss. but will often be ^usec > « Qf longer . ,„ general, a 

administration over several weeks to se e ^ t0 

therapeutically effective amount of a zU1*P ^ ^ standard 

prod uce a ^^S:^*^^ 
indicators appropriate to the tteaieu 

apparent to those skilled l in the*t ^ ^ „ e use(i as 

Zil1a4 proteins, both agomst any 

sta „dards in assays of IL-1 ^^J££L» and ELISAs. 
o, a number of standard formats, ndudera*o P ^ using . 

SIM protein standards can be prepared a 
radioisotope, enzyme, ,„ ki, form, such kits 

composing one or more viau> 

di ,„ent, an anybody, a ^^^^Uarch laborato* to detect 
Assay kits can also be used in me 

, L , and 1,1 inhib«or active p**- ^ ^ reagents. ** 
Zi|1a4 proteins are also useful a ^ponents to 

,„ promote the proliferation of stem ^ m ^eof can be use 

ZiHa4 proteins and epitope beanng p 
t0 genera an*od*s that specie* bind toz^ P „ 

of a proteit to which an £ can be linear or 

P* «• Acad. 9* US ^' 39 rrsed oTdis— S «*» - *« 
Mtamtfto* the totter be,n 8 , com posed o ^ ^ ^ 

pro ,ein that form an epitope upon W * P snort synthe , K 

generally at least 6 amino acid residues n tenfl ^ of 

peptides M n«c par. o, '^T^^ picked pro*. See. 
e,«ng an antiserum that that recede short. 

Sutcliffe et al.. Scene, m* 0 ** " ^ and diag nostic applications 
„n,ar eptopes are particularly usefal n ana*. pmc Na , 

that employ denatured protein, such as Wester 
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Acad. Sci. USA 76:4350-4356 197Q> „ 

samples. Antibodies to linear eDiton!' , T ° f fixed cel,s ° r tissue 

* - 'east six, contain a seance of 
contiguous amino acid J^^.rjTT" ^ 15 t0 ^ 30 
Polypeptides comprising a, ,D N0:2 >- 
rescues up to the entire sequence can al o h P ^ fr ° m 30 to 50 
amino acid sequence of the U^^^ ^ * ' S preferred that the 

° substantia, so,ub,ty in aqueous S v ^ ^ ^ iS Setected <° P-ide 
relatively hydrophi.ic residues and tn" h k " ^ S6qUence inc,u ** 
avoided. reSidues -e substantial* 

Preferred. Particularly preferred such ITo T'"'" 9 Pr °' ine reSidues are 
128. and 147-152 of SEQ ,D NO* "** 122 ' 127 ' «3- 

«bodles, monoclonal anZ^aJTn JT^" inCludes po Wonal 
W>2 and Fab fraon^rts^ " <, ' n9 fragment5 ,here °' «* as 

"y °ra*„o only non* Jan « « ■» «~! 

regions, orb, ^^1^^ and — 

then, 1 . C;,t^ Uma K nVariable<,0,nainS(0 ^^ 

numa„i„d antibodies may retainZnT ^ * ome insta °«>s, 
—* «9ion (ran»^ do^r, o rr n ^ * "» hu ™" 
Thro* hum^ anJd^S a « |T* ■J*" 
potential for adverse mmune rea*T ' iWeased ' and *• 

■*»«. one sM* in Za« cT! T '° ""-"ans b 

soe* and d^n, J^ZZT TT? * 
""State or mm various immu ' 9 SUbClaS5es) *° 

antadyoonstentdomams AlZalST T*" * partfc * 
an^bodfes useful herein induTT^ ^ ** or M 

protein, and selection of „ ? °' *> * 

<'or instance. «C .T^^ST T"" h " *"» ™«ors 
Anybodies are *"* "mm. 

* an effing „ ^ u^™™. bkM to » -« protein 

*•*) Porvpepwe. I, is prefenedZ T r^"""* "** *° ^ 

preferred that the antibodies exhibit a binding affinity 
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« > of 10 5 M" or greater, preferably 10' W or greater, more preferably 10° 
i o ea«er an most preferably 10° M"' o, greater The affi^ . f . 
locL antibody can be readi,y denned by ** - 

5 we „ .nown In the art (see .or example, ^ , * £ . « ; ~ 

x, animals such as horses, cows, ^ » increa sed through 

1 S. or IncomU P^J* ^ — ^ £ 

include «us,n binding protein. 

15 thereof w*h an T"^JETTuHW«. or a portion 

The polypeptide immunogen may be a fuii_ m> ^ 

:r^- ™ E» -~ — <BSA> w — ttX0W) ,or 

20 immunization. ^ ^ ^ .„ tha art be ^ 

. dete ct an^r^a, ; srt^jns 

assays are described in de*il ^^XTZ Representee 

^"^rr^sed^ra^pu^o;^ 
proteins; fo. detecting o, quanMating ^"'1^™^ whole anirna ls 

» rlltri^d^r, is ad^geousto employ 
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may feature! .TbiZvt ^2 **« <- " 

pairs as intermediates. * """P^ent/anti-complement 

diagnose n^Z'ZZ^T ~ P °^~ »- * ** 
or RNA, orasubse, Joe e reo ll 9 ', a DN * 
« present on chromoTme 2 o7a L '° d6,emine " "» »« 

Detectable ^^7*:'' mU, * n ^ ° CCWed - 
not limited to aneuploidv aZl " 96ne "* :us ""^ W are 

action srte Z^'ZTrZ lnSerti ° nS ' «— • 

detected using pC^tTo??"' 6 "' 5 *'* abWra,i ° nS «" >» 
™*cular ge^^^ ■» emp toying 

poi r ,^ (RFLP) ^ - ircrr r 

exempt ™" inVen " 0n " Mh - »— « * «» <o«owlng „o., Mng 
ExjnjBjeJ EXAMPLES 

*e presenceta^ ^ rTtT KT *— 

denved from the the two EST, r „ " °° nSensus set " Jen « 

primers ( 2 c 2 0.03rsM,DNoir-' W - ,9deSiSne<i 0ne pafr 
•or a PCR-based tis s ° uC^l™ SM "J?** - 
prepared from vanous tissues ^i™ human cDNA libraries were 

cDNA AmplfficZ kTZ ^'"""^y -a«able m (Marathon™ 
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(EX Taq™ polymerase; PanVera. Madison. Wl) -re used ir |^ 

(fcx 1 3q h u y minutes; then 35 cycles of 94 C 

The 30 seconds; and ending w«h a 

for 2 o seconds. 3 C for ^second ^ or ^ ^ ^ . gM 

2-minute incubation at 72 U pi« 
5 sized bands we. found in bone marrow, Daud, f e . b a , feja g 
g.iob.astoma. HUVEC, lymph node, and musc ,e, 
QD8* cells, kidney, liver, islet, pancreas, salivary gland, 
spleen, stomach, testis, and uterus. 
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E2SEEfe2 on tne basis of the ussue dis.nbu.ion information above. zi!1a4 

cDNA was cloned using nested PCR **-*J^ Daudi , feta , brain , 
RACE was performed on bone marrow, w 
r \?ZL HUVEC lymph node, monocyte, and testis. 3 ,l of 
fetal lung. gl»b,as«oma rf o , igonudeoUde 

each cDNA library (diluted 1/100). 20 pro. 

prtmers zc9739 (SEQ ID NO;34) and (TaqStar,-; 
,:, mixture of Ta, DNA polymerase £ ^ jn 25+ , 

Clontech Labored) (BrTaqlTaq a*rfy VI) were ^ s 

reactions. The reactions were run as follows. 94 c 

«~ - « * » • « * l^lCl a 2-minute 

seconds. 64X or 30 CfcM^ ^ ^ ^ ^ u8ed , s 

incbat,ona,72C. 1 uf of each ^ plimers 

template for a 20 pm and 1 U of 

ZC9719 (SEQ ID NO;36) and ZHM4S (SEQ sweremn 

ExTetfTaq ^ : '7 s ^XT« for 20 seconds. 67°C for 
as follows; 94«C for 2 minutes, then 5 cycles « » ^ i 

1 n*ute; 30 cycles of 94'C for 20 seconds. 64 C for 30 sec 
minute; and ending a 1-minute «*^^JXm Daudi, M 
were run on an agarose gel. Obvious bandswere obta 

brain, feta, lung, ■ - <Q>Aqu«» Gel 

w «h a spin column ^ Sequencers 

Extraction Kit Qiagen. Inc.. Valenaa. CA) and . q ^ 
from me PCR ban* extended „ ,he 5' end 

, h e second EST clone, which was believed * «£"££ EgT clon e differed 
Because the * end sequence as dlsclosed 

from the first EST, 3' RACE was performed. cDNAs (prepared 
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above) from three tissues (Daurti f***i k • 

3 M , „ e^'rc u r wre used as 

oligonucleotWe pnmers , c9738 (S eq D N ' ™ ' J™ ** °' MCh °' 
NO:38). and 1 u of Ex rao/Tao ,„«L , . ' ^ ZC20 ' 040 < SE ° ® 
■ Tne .aeons were *£2ZS?" 2 h 25 -' ~ 

for 20 seconds. 7VC for 30 sZds « ? 5 Cy * S of 

for 30 seconds 72-C for 30^ h * °' 94 ° C '° r 20 Mc ° n * 

- « One £ ' « " " Uba,i0n 

template for a nested PCR ?n „ , P UCtS used as 

ZC9719 (SEQ ID Na 3 m Id 7 ,Tn "* * «*>««*««• P™ers 

« follows: 94-C for 2 min ^ Z s ^^^T*" ™ 
30 seconds; 30 cycles of b«v ih, ™ 20 SKOnis ' 68 °C for 

30 seconds; and tdi™ Jn a ? "T* ^ *» 30 ~«*. « *r 

pr^uaswererunon a^ate oernK * 72>C The PC * 

and fete, brain Bands ~ * ""• oblaine<1 in D « 

- » -^eTQ^ en ae p ,r ra 2 K„ sp r um : ^ a 

CA) and sequenced sJL„ "tracton Kit, Qragen, Inc.. Valencia. 

consensus o£ZZL T "* *" ^ EST *~ ™- 

au» uixm sequence, a composrte of six 5' rapp ^ 

and two 3' RACE products. « shown in SEq!d NO^ ' ' *° 

Examp le a 

25-Ml reaction m^m ' ^ n ^ Laborato " es ) (6H*PWIl», 4;1:4, in 
routes; then 35 ^of ZZT T " ^ ^ fW 2 

were run on a ael anrt h a «^- CR Products 

S, ,l o, ge , purged PCR fra^JTT £ ^ 
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• a commercially available cloning kit (TA Cloning® 
vector (invitrogen) us.ng , a 1 of the ligation mixture 

Kit; Invitrogen) and incubated at 16 QH10B™ cells; obtained 

was mixed with 10 ^ of E cofc host cells (Electro ^ mjxed 

from ue T«^J^^~^^ of ce„s was p.ated 

5 with 400 ul LB. and shaken at 37 C to r 3 ^ x _ ga) and 

on LB/amp plates with 80 , o 0.1 M PIG ^nd , ^ ^ ^ 

tne plates were incubated at 37 C ovem.gh ^ ^ 

by PCR using the same , was „ 
bacterial colonies instead of cDNA, and t y 
10 antibodyVL Colonies with .nserts were selected 

Zm®&± norformed using a series of Northern blots 

T ~ RNA Master «* and Human 

(Human Multiple Tssue Blots I II ana m loAlt0i cA). The probe was 

ls Ul MTN „ from <^£"*£ ^£ second EST Cone as a 
ma de from a gel-purfied PCR product g v DNA was 

te mp,ate. PCR ^"™"aC ava«e « (Redlprime™ II random- 
actively labeW w* . . oommerc* a ^ , 0 

prt ne fcbeling system: Amershanr ^"j^ed usinu a commercially 
, 0 manufacturer's directions. The probe « £ Jo|la CA; ^e U.S. 

20 available push column t*^^~« ^ ressHy6 ~ 
Patent No. 5.336.412). A ^'^^ c Pal0 mo, CA) was used 
Hy brid*a«on S*.^^^ for , he btot , Hybr^on 
to prehybridteation and as a "Vb"^ times .n 

« ,un g libra.. The OSA and am^d ^es ^ ^ ^ ^ 
shown in SEQ ID NO:8 and SEQ ID NO.» 
compared to SEQ ID NCH. 
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Pane, (Research ^ hI^A « T M ^ 
5 ° NA = fr0m M * °' 83 radiation hybnd 11 1 "? ^ PCRa6te 
Plus two control ONAs (the RM Zr^T* ^ "** hu ™n 9enome. 
« * server h„p:„shg « A public, 

tocatotlon of markers. For the SJT . ? ' a " 0WS *™«»o™i 
. were set up in . PCRabfe "^TT> " -action mixtures 

CA). Each of the 85 reaction miv*. uraa| ent 96, Stratagene, La Jolla 

"CH reachon buffer. c"t ^ZTT " * " ^ <1 « ™« 
■* m M M ch, PERKIN-ELMER^ Foster r/K/ ' M °' CA) ' 16 " «P, 

agent and tracking dye (RediLoad ReslT h ? pl 0,3 de " s «V leasing 
" M. of a commercial v^te^ «* 
^"^KlenTaqPoilerit mL r?V °^ era ^™°°<ly mix (sox 
DNA from an ind JL, h^Lne „ ^ » * £ 

o« and seated. PCR was run fo^n^TT **" ° mount «"*«« 
«*• of <5 seconds tom^JZt?* * M ° C ^ 35 

«* 75 seconds extension at 72-c 1 SeCOndS annea,in 9 a ' «°"C. 
« W The reaction prod^ ^S^V? - ,"'"*" " ? 
agarose gel. me resulfs showed liZHt b/ ., elec,ro ' , '' mes « °" a 2% 
ox™**™ 2 framework mark^AF^™ ; T" ,0 ,he hu ™" 
a* a distonce of 8.60 oR C * L °° "~ °' ,2 ' 5 - 

£xam plft7 

dsclosed by Pryo, and leiting Pro, eTj ^ S) * m « generally 
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10 



15 



20 



cimai site iust downstream of the MBP-His 6 - 
cot tac promoter, and a unique Smal s e ,ust ^ 

thrombin site coding sequences. The * 1 *°° N * 1 homol08 ous to 

by PCR using pnmers ^ —ng^Obp .sequence^ ^ ^ 
vector sequence and 25 bp of seque 

action rs run us,ng Pwo DNA ; ^ 60 ^ and 

Manapolis, IN, for 30 cycles » •»£ „ ^ „ tn 

72 . c . 60 s-n ds^ — o, .eresu, ^ ^ ^ 

1M ei: ^tr^oXus recombin*n (O^enbun, e, a, 

assemble the ^vertor by transformants are selected. 

Acids. Res. 25451-452, 1997). ura ira Mnsformants and 

EC0RL c r strain BL21 is used for expression of zil1a4. Cells are 
extracts are prepared according to conventional methods. 



25 



30 



35 



^ Recombinant -ion protein i JJ^^ 

chronograph, — — - <£• ~ ' Onemlo( 
Laboratories, Inc.. Palo Alto, CA) is ^ 
packed resin pe, 50 mg protein ,s comb ned £ adar P ^ 
a tube, and the tube is capped ^ and washed three 

at ,c. The resin P-*- buffer containing 0, 

times with binding buffer. Protein em ^ a , 

M MM. The resin and «*. buffer *^ „ 

4-C, the resin » p*M and the supernal s «m 
analyzed by ge, electrophoresis and con— n is e* ^ ^ 

tesin is equilibrated in amylose bindino , bu* 20 ^mM ^ ^ 

mM NaCI. 10 mM EDTA) and combined with the superna 
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anaiyzed bv gel ^T* ™» *- protein is 

°y western blotting us.ng an anti-MBP antibody. 

illusion, various dXns IT ^ ** PUrp0ses * 

spirit and scope rfETS 7 * ^ Wl,h °"< from the 

except as ^ "' " "* 
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CLAIMS 

We claim: 



,. An isolated protein comprising a sequence of amino acid 
residues selected from the group consisting of: 

residues 60 through 218 of SEQ ID NO:7; and 
residues 1 through 157 of SEQ ID NO:10. 

2 The isolated protein of claim 1 wherein the amino acid residue 
corresponding to residue number 200 of SEQ ID NO:2 is Lys. 

3 The rsolated protein of claim 1 wherein the amino acki residue 
corresponding to residue number 200 of SEQ ID NO:2 is Asp. 

4 The isolated protein of claim 1 wherein the amino acid rescue 
corresponding to residue number 200 of SEQ ID NO:2 is Glu. 

5. The isolated protein of claim 1 wherein said protein comprises 
residues 60 through 218 of SEQ ID NO:11. 

6 The isolated protein of claim 5 wherein said protein comprises 
residues 60 through 218 of SEQ ID NO:14 or SEQ ID NO:2. 

7 The isolated protein of claim 1 wherein said prole* «£- 
residues 1 through 218 o, SEQ ID MC*11 or rescues 1 through 157 o. SEQ 
NO:12. 

8 The isolated protein of claim 7 wherein said protein comprises: 
residues 1 through 218 of SEQ ID NO:14; 

residues 1 through 218 of SEQ ID NO:2; 
residues 1 through 157 of SEQ ID NO:15; or 
residues 1 through 157 of SEQ ID N0.9. 

9 . The isolated protein of any of claims 1-10 wherein said protein is 
from 157 to 1500 amino acid residues in length. 
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affinity tag. '°' ^ iS °' a,ed Pr0 ' ein °' °< **» M3. fcrtber comprising an 
of claims Ma 1 ' A " ^ «»*g a protein according ,„ any 

12. The isolated polynucleotide of claim 11, w hich is DNA. 

elements: *" mCt0r COm ^ in » •» '""owing cperably ,i nked 

(a) a transcription promoter; 
^ d lb) a DNA segment encoding , prole i„ according to any of claims 1-10; 

(c) a transcription terminator. 

14. The expression vector of claim 17 fnr+h— ~~ 
^n,, sequence operabfy Wed to said DNA s^rnent. ^ 3 "«*■>' 



claim 



15. A cultured cell comprising an expression vector according to 



16. A method of making a protein compnsjng- 

OrMaegment^S^'anT""" 9 * *" " -* - 

recovering the protein encoded by said DNA segment. 

compr^g »«^ZTl m *2*r lmmUn8 h « «*- 

according to am, of clairl TioT T C ° mPOaS ° n """"^ a •«** 
vehicle. 10 " COmbl " a,,on "* a Pnarmaceutically acceptable 
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SEQUENCE LISTING 

<110> ZymoGenetics. Inc. 

<120> INTERLEUKIN-1 H0M0L0G ZIL1A4 

<130> 98-59PC 

<150> US 09/179.614 
<151> 1998-10-27 

<160> 44 

<170 > FastSEQ for Windows Version 3.0 

<210> 1 
<211> 1600 
<212> DNA 
<213> Homo sapiens 

<220> 
<221> CDS 

<222> (847)... (1503) 

ccg9gc r;; c Ucu — ggjg gss ssss « 
sss sw iSi sss ssss sss s 

ggagggcttg atcaaggaag gtccttttgc *9«»£ tgaaaagagg acatttttct 300 

agaggtatag tgcatcccgg agtgtacctg gjaWJJJ" 9 gaa ccatcatgag 360 

a c? ggacatg gggactccac ***** OT ^ tgtcccct c t 42 

aacaagggct tccttgaacc tcccaggctc aagccacctg 480 

ttccttcact ctcctctgtt ttctatacct caC agtcctt agcagagtgg 540 

atctatcaca agtaccttga a tgtgttga ataggtg gg aaatgag t ga 600 

cactaccccc acaggaattt gtttataort tW«W aatacttgtg ttgta ttgc 660 

2S£ SSSS SSS5 SSSS SSSS SSSS! S 

SSSS SSS5 SSSS SSct g?,agtaat aaactcaacg 840 
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15 20 y ^ Leu Glu A sp Pro Ala 



25 30 



" £ Pro £ l? u £ t? y - £ «c ccc ace at g aat ttt gtt 
35 L ' U Pro Thr Met Asn Phe Val 



888 



936 



984 



40 45 



1032 



55 60 



- S f 5 S S Sf a k 2 s « „ 2 £ 1080 

/U 75 



i £ s " 2 2 £ s £ " H s s st a s a 



105 110 



c '9 ggg gtc tct aaa gao aaa ttt . 



120 125 



gga caa agt cat cca trr r** „ 

Ub 140 



2 ?2 IS IS $ & £ £ £ J" « ttc .tc ttt tat agg 

145 ^ 9 Pro Phe He Phe Tyr Arg 

155 



1128 



1176 



1224 



1272 



1320 
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1416 



1513 



SSSSSSSSSSBSSRBS 

175 ttt tea ttt caa cca gtt 1464 

195 

sssbssssssssc?— 

210 

„«,ac 9 o c« t — — — — S 
aaaaaaaaaa aaaaaaaaaa aaaaaaa 

<210> 2 
<211> 218 
<212> PRT 

<213> Homo sapiens 

<400> 2 c „ rltf w al us Met Gly Ser Glu Asp 

Met ser Pne Val Gly Glu Asn Ser Gly al Lys 
1 5 „ rm fvs Cvs Leu Glu Asp Pro Ala Gly Ser 

Tro Glu Lys Asp Glu Pro Gin Cys Cys 30 

P 20 5 r0 ThrMetAsnPheValHisThr 

Pro Leu Glu Pro Gly Pro Ser Leu Pro ^ 

^ p l>s As „ - Pro Ly5 L ys ? ser . * 

85 « Co r Pro He Leu Leu Gly 

ser Leu Ser Ser Ma Ser Ala flu Lys Gly » pro u0 

WO , Tvr Cvs Asp Lys Asp Lys Sly Gin 

Val Ser Lys Gl, Glu Phe Cys Leu Tyr Cys Asp ^ 

115 , G ,n Leu L L,s Glu Lys Leu Met Lys Leu Ala 
ser „,s Pro Ser Leu Gl, Leu » ^ ^ 

A „ Z L,s Glu Ser Al< ,Ar 9 Ar 9 Pro Phe lie e 
i: S sn - LeuGlu serA,aA,aH1sProGly r7 P- 

IK ' l 7 ° val Gly val Thr Asp Lys 

ne cy5 T„r Ser Cys Asn Cys Asn lu Pro Val Gl, ^ 

180 1U 
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p he Glu Asn Arg Lys Hts JI0 n ou 

A1 ri 195 0 ^ ^ ^ Gln Pro ^' Cys Lys 

A'a Glu Met Ser P ro Ser Glu vJf < * 205 
2io uu Va1 Ser Asp 

215 

<210> 3 
<211> 5 
<212> PRT 

<213> Arti ^cia1 Sequence 
<220> 

<223> peptide motif 



<221> VARIANT 

<2 22> (l)...a, 

<223> x ^a is Leu or Phe 

<221> VARIANT 

<222> (2)... (2) 

<223> Xaa is Glu or Thr 

<221> VARIANT 

<222> (4)... ( 4 ) 

<223> Xaa is Ala or Val 

<221> VARIANT 

<*2> (5)... ( 5 ) 

<223> Xaa is Ala or Gin 

<400> 3 
Xaa Xda Ser Xaa Xaa 
1 5 

<210> 4 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> peptide motif 

<22l> VARIANT 

<2 22> (2)... (2) 

<223> Xaa is Gly or Asn 
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<221> VARIANT 

<222> (3)... (3) 

<223> Xaa is Leu or Trp 

<221> VARIANT 

<222> (4)... (4) 

<223> Xaa is Phe or Tyr 

<221> VARIANT 

<222> (5)... (5) 

<223> Xaa is He or Leu 

<400> 4 
Pro Xaa Xaa Xaa Xaa 
1 5 

<210> 5 
<2U> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> peptide motif 

<221> VARIANT 
<222> 

<223> Xaa is Pro or Trp 

<221> VARIANT 

<222> (2)... (2) 

<223> Xaa is Val or Leu 

<221> VARIANT 

<222> i 3) -"-- ( L Cvs Phe Arg. He or Gly 
<223> Xaa is Ser. Cys, rne. «<y. 

<221> VARIANT 

<222> (4)... (4) 

<223> Xaa is Leu or Val 

<221> VARIANT 

<222> (5)... (5) 

<223> Xaa is Thr. Ala or Gly 

<400> 5 



WO 00/24899 



PCT/US99/25038 

6/28 

Xaa Xaa Xaa Xaa Xaa 
1 5 

<210> 6 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> peptide motif 

<221> VARIANT 

<222> (l)...(i) 

<223> Xaa is Thr or Il e 

<221> VARIANT 

<222> (2)... (2) 

<223> Xaa is Asp. Lys or Glu 

<221> VARIANT 
<222> (4)... ( 4 ) 

<223> Xaa is Ser. Tyr. Thr or Gin 

<221> VARIANT 

<222> (5) . . . ( 5 ) 

<223> Xaa is Phe. Met or n e 

<221> VARIANT 
<222> (6)... (6) 

<223> Xaa is Gin. Asn. H e 0 r Leu 

<400> 6 
Xaa Xaa Phe Xaa Xaa Xaa 
1 5 

<210> 7 
<211> 218 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> variant protein 

<221> VARIANT 
<222> (90)... (90) 



PCTAJS9V25038 



WO 00/24899 

7/28 

<223> Xaa is Lys. Glu. or He 

<221> VARIANT 

<222> (155)... (155) 

<223> Xaa is Ala. He. or Thr 

<221> VARIANT 
<222> (167)... (167) 
<223> Xaa is Leu or Phe 

<221> VARIANT 
<222> (168)... (168) 
<223> Xaa is Glu or Thr 

<221> VARIANT 
<222> (170)... (170) 
<223> Xaa is Ala or Val 

<221> VARIANT 
<222> (171)... (171) 
<223> Xaa is Ala or Gin 

<221> VARIANT 
<222> (174)... (174) 
<223> Xaa is Gly or Asn 

<221> VARIANT 
<222> (175)... (175) 
<223> Xaa is Leu or Trp 

<221> VARIANT 
<222> (176)... (176) 
<223> Xaa is Phe or Tyr 

<221> VARIANT 
<222> (177)... (177) 
<223> Xaa is He or Leu 

<221> VARIANT 
<222> (186)... (186) 
<223> Xaa is Pro or Trp 



<221> VARIANT 
<222> (187)... (187) 
<223> Xaa is Val or Leu 
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<22l> VARIANT 
<222> (188)... (188) 

<223> Xaa is Sen. Cys. Phe, Arg. n e . or G1 y 

<221> VARIANT 
<222> (189)... (189) 
<223> Xaa is Leu or Val 

<221> VARIANT 

<222> (190)... (190) 

<223> Xaa is Thr. Ala. or Gly 

<221> VARIANT 
<222> (199)... (199) 
<223> Xaa is Thr or n e 

<221> VARIANT 

<222> (200)... (200) 

<223> Xaa is Lys. Asp. or Glu 

<221> VARIANT 

<222> (202)... (202) 

<223> Xaa is Ser. Tyr. Thr. or Gin 

<221> VARIANT 

<222> (203)... (203) 

<223> Xaa is Phe. Met. or He 

<221> VARIANT 

<222> (204)... (204) 

<223> Xaa is Gin. Asn. He. or Leu 

<400> 7 

T " L " 2 ? G ' U P ™ G '" <* * 11 «„ * p Pro A „ * ser 
-o L eU 3?ProGlyProS roThrHetAsnphe 30 Ws ^ 

^ sV L * W *" J~ *" Pro Ly s Lys Phe £ ne H1s ^ 



75 80 
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Pro Asp Lys Asn Tyr He Arg Pro 61 u Xaa Phe 

85 90 . 

Ser Leu Ser Ser Ala Ser Ala Glu Lys Gly Ser 

100 105 
Val Ser Lys Gly Glu Phe Cys Leu Tyr Cys Asp 

115 120 
Ser His Pro Ser Leu Gin Leu Lys Lys Glu Lys 

130 

Ala Gin Lys Glu Ser Ala Arg Arg Pro Phe Xaa 

145 150 

Val Gly Ser Trp Asn Met Xaa Xaa Ser Xaa Xaa 

165 170 
Xaa Cys Thr Ser Cys Asn Cys Asn Glu Xaa Xaa 

180 185 
Phe Glu Asn Arg Lys His Xaa Xaa Phe Xaa Xaa 

195 200 
Ala Glu Met Ser Pro Ser Glu Val Ser Asp 
210 215 



Phe Ala 
Pro He 



Leu Ala Ser 
95 

Leu Leu Gly 
110 

Lys Gly Gin 



Lys Asp 
125 

Leu Met Lys Leu Ala 
140 

Phe Tyr 



His Pro 

Xaa Xaa 

Xaa Pro 
205 



Arg Ala Gin 
160 
Xaa Xaa Xaa 

175 
Xaa Asp Lys 
190 

Val Cys Lys 



<210> 8 
<211> 636 
<212> ONA 

<213> Homo sapiens 



<220> 
<221> CDS 

<222> (135)... (608) 



^c^VccWa^c t g aa 9f aaa ca = gjjtccjjj aca^ccac « 

- £ SS 5 « 51 5 5 K £ S! S | £ 51 8! 218 

j 20 CD 



30 35 



266 
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SSSS23BS258SSS2S 



55 60 



$ 5 S S 5! I?; S! £ S5 £ £ £ S! ? r - 

65 7„ er Leu G1n Leu Lys Lys 



70 75 



314 



362 



gag aaa ctg atg aag eta art arr r aa 

«» * - * Ly ? Leu 9 « « « ffi tea ■» c,c , ccc 

85 90 

100 105 

S Ala £ S G? y S He & £ T r t9C f t9t « « 
110 , ?c 16 Cys Thr Ser Cys Asn Cys Asn Glu 

lib 120 

S Sal G 9 ? y 9 S? S Sp Lys* E Gl^ I* a" ™ " C att ^aa ttt 
125 J^O LyS Phe Glu Asn Arg Lys His He Glu Phe 

135 14Q 

s" to Pro & & « <* «« jg I* ccc j* gag gtc age 

145 Ser Pro Ser Glu Val Ser 

150 155 

gat tag gaaactgccc cattgaaaag ccgaattc 



410 



458 



506 



554 



602 



<210> 9 
<211> 157 
<212> PRT 
<213> Homo sapiens 



<400> 9 

*t Ser Phe Val G , y Glu fen ser G, y Val Lys Met G, y Ser Glu Asp 
Asp Glu Pro Gin Cys C y s Leu Glu Glu lie Phe Phe Ala 
Leu Ala Ser Ser Leu Ser Ser Ala Ser Ala Glu Lys Gly Ser Pro He 



40 45 
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Leu Leu Gly 
50 

Lys Gly Gin 
65 

Lys Leu Ala 
Arg Ala Gin 
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Gly Trp Phe 
115 

Thr Asp Lys 

. 130 
Val Cys Lys 
145 



val Ser Lys Gly Glu Phe C»s Leu Tyr C,s Asp Lys Asp 

rr DU 

Ser His Pro Ser Leu Gin Leu Lys Lys Glu Lys Leu m 
A,a Gin Lys Glu Ser Ala Arg Arg Pro Phe He Phe Tyr 
val Gl, Ser Trp Asn Net Leu Glu Ser A,a AU His Pro 
}!°, Cys Thr Ser Cys fn Cys Asn Glu Pro Val Gly V.1 

ion J- £3 

Ph e Glu Asn Arg Lys His He Glu Phe Ser Phe Gin Pro 

135 1 
Ala Glu Met Ser Pro Ser Glu Val Ser Asp 

150 lbb 



<210> 10 
<211> 157 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> variant protein 



<221> 
<222> 
<223> 

<221> 
<222> 
<223> 



VARIANT 
(29)... (29) 

Xaa is Lys. Glu. or He 

VARIANT 
(94) . . . (94) 

Xaa is Ala. He. or Thr 



<221> VARIANT 
<222> (106)... (106) 
<223> Xaa is Leu or Phe 

<221> VARIANT 
<222> (107)... (107) 
<223> Xaa is Glu or Thr 

<221> VARIANT 
<222> (109)... (109) 
<223> Xaa is Ala or Val 

<221> VARIANT 
<222> (110)... (HO) 
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<Z23> x aa is Ala or Gin 

<221> VARIANT 
<222> (113).,. (113) 
<223> Xaa is Gly or Asn 

<221> VARIANT 
<222> (114)... (H4) 
<223> Xaa is Leu or Trp 

<221> VARIANT 
<222> (115)... (115) 
<223> Xaa is Phe or Tyr 

<221> VARIANT 
<222> (116)... (116) 
<223> Xaa is He or Leu 

<221> VARIANT 
<222> (125)... (125) 
<223> Xaa is Pro or Trp 

<221> VARIANT 
<222> (126)... (126) 
<223> ^a is Val or Leu 

<221> VARIANT 
<222> (127)... (127) 

<223>Xaa is Ser. Cys. Phe. Arg. n e , 0 r Gly 

<221> VARIANT 
<222> (128)... (128) 
<223> Xaa is Leu or Val 

<221> VARIANT 

<222> (129)... (129) 

<223> Xaa is Thr. Ala. or Gly 

<221> VARIANT 
<222> (138)... (138) 
<223> Xaa is Thr or lie 

<221> VARIANT 

<222> (139)... (139) 

<223> Xaa is Lys. Asp. or 61 u 
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<221> VARIANT 

<222> (141) (141) 

<223> Xaa is Ser. Tyr. Thr. or Gin 

<221> VARIANT 

<222> (142). . .(142) 

<223> Xaa is Phe. Met. or He 



<221> 
<222> 
<223> 

<400> 
Met Ser Phe 
1 

Trp Glu Lys 



Leu Ala Ser 
35 

Leu Leu Gly 
50 

Lys Gly Gin 
65 

Lys Leu Ala 
Arg Ala Gin 



VARIANT 
(143)... (143) 

Xaa is Gin. Asn. He. or Leu 



Xaa Xaa Xaa 
115 

Xaa Asp Lys 
130 

Val Cys Lys 
145 



Val Gly Glu Asn Ser Gly Val Lys 

5 10 
Asp Glu Pro Gin Cys Cys Leu Glu 

20 ^ 
Ser Leu Ser Ser Ala Ser Ala Glu 
40 

Val Ser Lys Gly Glu Phe Cys Leu 
55 

Ser His Pro Ser Leu Gin Leu Lys 
70 75 
Ala Gin Lys Glu Ser Ala Arg Arg 

85 ^ 
Val Gly Ser Trp Asn Met Xaa Xaa 

100 105 
Xaa Cys Thr Ser Cys Asn Cys Asn 
120 

Phe Glu Asn Arg Lys His Xaa Xaa 
135 

Ala Glu Met Ser Pro Ser Glu Val 
150 155 



Met Gly Ser 



Glu Xaa Phe 
30 

Lys Gly Ser 
45 

Tyr Cys Asp 
60 

Lys Glu Lys 



Glu Asp 
15 

Phe Ala 
Pro He 
Lys Asp 



Leu Met 
80 

Pro Phe Xaa Phe Tyr 
95 

His Pro 



Ser Xaa Xaa 
110 

Glu Xaa Xaa 

125 
Phe Xaa Xaa 
140 

Ser Asp 



Xaa Xaa 
Xaa Pro 



<210> 11 
<211> 218 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> variant protein 



<221> 
<222> 



VARIANT 
(90)... (90) 
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<223> Xaa is Lys. Glu or Il e 

<221> VARIANT 

<222> (155)... (155) 

<223> Xaa is Ala. He or Thr 

<221> VARIANT 

<222> (200)... (200) 

<223> Xaa is Lys. Asp or Glu 



<400> 11 

« Ser P h e »„ G , y GIu Asn Ser G , y ^ ^ ^ ^ ^ ^ 

TrP G, u L,s Asp s,u Pro 61 „ Cy s Cys Leu GllI Asp Pr0 A „ " Ser 
— 3, uProGlyProSerirroThrMetAsnphe 30 WsThr 

Sen Pro L,s ,., Lys Asn ^ Asn Pr „ Ly$ ^ ^ « ^ ^ ^ 
«n Asp his L y s ,., Leu Leu Asp ser Gly £, Leu He A,a w 
Pro Asp L y s Asn T y r He Ar 9 Pro Glu Xaa * P te A,a Leu A,a £ 
Uu Ser Ser A,a Ser A,a S , u Ly s Gly Ser Pr0 ,„ ^ « ffly 
- - Lys G , y SIu Phe Cys T y r Asp Lys Asp £ GIy Gln 
Ser Hts Pro Ser Leu Sln Leu L y s Lys G ,u Lys Leu % Lys Leu A,a 
*>a Gin Lys Glu Ser A,a Ar, Ar g Pro p ne Xaa £ Typ Ar9 ^ 
™ Ser Trp Asn « Leu G,u Ser A,a IS H,s Pro GIy Trp £ 
». Cy. Thr Ser Cys Asn Cys Asn G ,„ £ ¥ „ 61jf „, Thr g ^ 

Phe Glu Asn Arg Lys His He x™ c „, 190 

195 y 116 J** Phe Ser Phe G1 " Pro Val Cys Lys 
Ala Glu Met Ser Pro Ser Glu Val Ser Asp 205 



215 



<210> 12 
<211> 157 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> variant protein 



< 



:22i> VARIANT 
<222> (29)... (29) 
<223> Xaa is Lys. Glu. or He 



<221> VARIANT 

<222> (94)... (94) 

<223> Xaa is Ala. He. or Thr 

<221> VARIANT 

<222> (139)... (139) 

<223> Xaa is Lys. Asp. or Glu 

<400> 12 



m SerPhe Va, Gly Glu Asn Ser Gly Val Lys Met Sly Ser Glu Asp 
Tr P Glu Lys Asp Glu Pro Gin Cys Cys Leu Glu Glu Xaa Phe Phe Ala 
Leu Ala Ser Ser Leu Ser Ser Ala Ser Ala Glu Lys Gly Ser Pro He 



Leu Leu Gl, Val Ser Lys Gly Glu Phe Cys Leu Tyr Cys Asp Lys Asp 

Lys " y Gin Ser His Pro sir Leu Gin Leu Lys Lys Glu Lys Leu Met 

5s Leu Ala Ala Gin ? Lys Glu Ser Ala Arg Arg Pro Phe Xaa Phe Tyr 

fit; 90 ^ n 

Arg Ala Gin val Gl, Ser Trp Asn Met Leu Glu Ser Ala Ala His Pro 

Gl, Trp Phe lie C,s Thr Ser Cys Asn C,s Asn Glu Pro Va, Gl, Val 

Thr Asp tys Phe Glu Asn Arg L,s His He Xaa Phe Ser Phe Gin Pro 

Val Cys Lys Ala Glu Met Ser Pro Ser Glu Val Ser Asp 



150 

<210> 13 
<211> 657 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> CI) . . . (657) 
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PCT/US99/25038 

16/28 - 

<221> variation 
<222> (598)... (601) 

<223> degenerate codon #200 (aar) encodes Lys 
<223> variant DNA 
<400> 13 

5 10 15 

tgg gaa aaa gat gaa ccc caa fnr tnr ^ 

g, u Lys Asp l Pro ^ & & s s s* is $ is 

25 30 



45 



70 75 



80 



105 110 



48 



96 



S So Lys S? £ £ S J* £ - 9 J? ** 3 " C " « ™ 

Lys Asn Leu Asn Pro Lys Lys Phe Ser He His Asp 

55 60 



90 95 



120 125 

135 



PCT/US99/25038 

WO 00/24899 ^ 

17/28 



145 150 

165 1/u 



180 185 



a tt ?if\r ttt tea ttt caa cca gtt tgc aaa 

s ss s s s sr, >" £ » «. «- s « *• w 

195 200 

act gaa atg age ccc agt gag gtc age gat tag 
Ala Glu Met Ser Pro Ser Glu Val Ser Asp 
210 215 



<210> 14 
<211> 218 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> variant protein 



net SerTe lal Gl, Glu Asn Ser Gly Val Lys *t Gl, Ser Glu Asp 
Trp Glu Lys Asp Glu Pro Gin Cys Cys Leu Glu Asp Pro Ala G„ Ser 
Pro Leu Glu Pro Gly Pro Ser Leu Pro T,r m Asn £ V., His Tnr 

Gin Asp H,s Lys »., Leu Val Leu Asp Ser Gly Asn Leu He Ala Val 
fro Asp Lys Asn Tyr He Ar, -*> Glu lie PHe Pne Ala Leu Ala Ser 

85 



480 



528 



576 



624 



657 



Ser Leu Ser Ser Ala Ser Ala Glu Lys G, y Ser Pro He Leu Leu Gl, 



100 105 
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Val Ser Lys Gly Glu Phe Cys Leu 

Ser His Pro Ser Leu Gin Leu Lys 

135 

A]a Gin Lys Glu Ser Ala Arg Arg 
145 150 
Val Gly Ser Trp Asn Met Leu Glu 
165 

"e Cys Thr Ser Cys Asn Cys Asn 
180 

Phe Glu Asn Arg Lys His He Lys 
195 200 
Ala Glu Met Ser Pro Ser Glu Val 
210 215 

<210> 15 
<211> 157 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> variant protein 



18/28 

Tyr Cys Asp 
Lys Glu Lys 



PCT/US99/25038 



Pro Phe He 
155 

Ser Ala Ala 

170 
Glu Pro Val 
185 

Phe Ser Phe 
Ser Asp 



Lys Asp Lys Gly Gin 
125 

Leu Met Lys Leu Ala 
140 

Phe Tyr Arg Ala Gin 
160 

His Pro Gly Trp Phe 
175 

Gly Val Thr Asp Lys 
190 

Gin Pro Val Cys Lys 
205 



<400> 15 
Met Ser Phe Val Gly Glu Asn Ser 
_ 1 5 
irp Glu Lys Asp Glu Pro Gin Cys 
20 

Leu Ala Ser Ser Leu Ser Ser Ala 

35 40 
Leu Leu Gly Val Ser Lys Gly Glu 

Lys Gly Gin Ser His Pro Ser Leu 
65 70 

Lys Leu Ala Ala Gin Lys Glu Ser 

Arg Ala Gin Val Gly Ser Trp Asn 
100 

Gly Trp Phe He Cys Thr Ser Cys 
115 220 
Thr Asp Lys Phe Glu Asn Arg Lys 

130 235 
Val Cys Lys Ala Glu Met Ser Pro 
145 150 



Gly Val Lys 
10 

Cys Leu Glu 
25 

Ser Ala Glu 

Pne Cys Leu 

Gin Leu Lys 
75 

Ala Arg Arg 
90 

Met Leu Glu 
105 

Asn Cys Asn 



Met Gly 

Glu He 

Lys Gly 
45 

Tyr Cys 
60 

Lys Glu 



Ser Glu Asp 
15 

Phe Phe Ala 
30 

Ser Pro He 
Asp Lys Asp 



Pro Phe 
Ser Ala 



Lys Leu Met 
80 

He Phe Tyr 
95 

Ala His Pro 
110 

Val Gly Val 



Glu Pro 
125 

His He Lys Phe Ser Phe Gin Pro 
140 

Ser Asp 



Ser Glu Val 
155 
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<210> 16 
<211> 654 
<212> DNA 

<213> Artificial Sequence 



<220> 

<221> miscjeature 

<222> (D...C654) 

<223> n is any nucleotide 

<223> degenerate sequence 



<210> 17 
<211> 654 
<212> DNA 

<213> Artificial Sequence 



60 
120 



a^snU^tiUraa ywsn gg n g tn = nw sngarg^ ^aargay 

garccncart gytgyytnga rgayccngcn ggn n cny nga c 99 ^ ^ 

ccnacnatga ayttygtnca yacnwsnccn aargtnaara ayy - natngC ngtn 240 

w snathcayg aycargayca yaargtny n gtnytngajj ^ 300 

ccngayaara aytayathmg nccngarath ttytwny ng ^ 6Q 

gcnwsngcng araarggnws nccnathytn ytnggngw sn yy y arytn 420 

Lytgygaya argayaargg ncar*rjcay cc ws yt a ytna ,„„ 

SSSS =yt S=E EU ^ ^SS 

—tfc SSSSSS SEE SSS sngarg- ngay 



480 
540 
600 
654 



<220> 

<221> variation 

<222> (D...C654) 

<223> n is any nucleotide 

<223> degenerate sequence 



atgwS nUr;tnUraa ywsnggngtn aa = snga^tg ^ jjj 
garccncart gytgyytnga rgayccngcn ggnwsnccny tngarc w 

ccnacnatga ayttygtnca yacnwsnccn aar^naara ayy , y nathgcngtn 40 
wsnathcayg aycargayca yaargtnytn gtnytngayj ngg yy $ ^ 

ccngayaara aytayathrcg nccngarath "J^S n arggnga rtt ytgyytn 60 

5SE — gg — Snc arytnaaraa rgaraarytn 420 
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x?™ ~ r ^ 

tty-sn ttyc arC c„gt„tg y S^? « n^f^ 



<210> 18 
<211> 471 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> degenerate sequence 

<221> misc feature 
<222> (1).~.(471) 
<223> n = a.T.C or G 



<400 
atgwsnttyg 
garccncart 
wsngcnga ra 
tgygayaarg 
aarytngcng 
ggnwsntgga 
aaytgyaayg 
wsnttycarc 



> 18 

tnggngaraa 
gytgyytnga 
arggnwsncc 
ayaarggnca 
cncaraarga 
ayatgytnga 
arccngtngg 
cngtntgyaa 



ywsnggngtn 
rgarathtty 
nathytnytn 
rwsncayccn 
rwsngcnmgn 
rwsngcngcn 
ngtnacngay 
rgcngaratg 



aar a tgggnw 

ttygcnytng 

ggngtnwsna 

wsnytnca ry 

mgnccnttya 

cayccnggnt 

aarttygara 

wsnccnwsng 



sngargaytg 

cnwsnwsnyt 

arggngartt 

tnaaraarga 

thttytaymg 

ggttyathtg 

aymgnaarca 

argtnwsnga 



ggaraargay 
nwsnwsngcn 
ytgyytntay 
raarytnatg 
ngcncargtn 
yacnwsntgy 
yathgartty 

y 



<210> 19 
<211> 471 
<212> DNA 
<213> Artificial 



Sequence 



<220> 

<223> degenerate sequence 

<221> misc_feature 
<222> (1)...(471) 
<223> n = a.T.C or G 

<400> 19 

atgwsnttyg tnggngaraa ywsnggngtn 
garccncart gytgyytnga rgarathtty 
wsngcnga ra arggnwsncc nathytnytn 
tgygayaarg ayaarggnca rwsncayccn 
aarytngcng cncaraarga rwsngcnmgn 



aaratgggnw 
ttygcnytng 
ggngtnwsna 
wsnytncary 
mgnccnttya 



sngargaytg 
cnwsnwsnyt 
arggngartt 
tnaaraarga 
thttytaying 



ggaraargay 
nwsnwsngcn 
ytgyytntay 
raarytnatg 
ngcncargtn 



480 
540 
600 
654 



60 
120 
180 
240 
300 
360 
420 
471 



60 
120 
180 
240 
300 
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360 
420 
471 



<210> 20 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> variation 

<222> (1). ■ .(17) 

<223> n is any nucleotide 

<223> oligonucleotide primer 

<400> 20 17 
cayccnggnt ggttyat 

<210> 21 
<2U> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> variation 

<222> (D...U7) 

<223> n is any nucleotide 

<223> oligonucleotide primer 

<400> 21 17 
ydyccnrrny kntwyht 

<210> 22 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> variation 

<222> (D...U7) 

<223> n is any nucleotide 

<223> oligonucleotide primer 



WO 00/24899 
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<400> 22 
adrwanmrny ynggrhr 

17 

<210> 23 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> variation 

<222> (1)...(17) 

<223> n is any nucleotide 

<223> oligonucleotide primer 

<400> 23 
athgarttyw snttyca 

17 

<210> 24 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> variation 

<222> (D...U7) 

<223> n is any nucleotide 

<223> oligonucleotide primer 

<400> 24 
aynranttyh vnwtnyw 

17 

<210> 25 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> variation 

<222> (1)...(17) 

<223> n is any nucleotide 

<223> oligonucleotide primer 
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<400> 25 
wrnawnbdra antynrt 

<210> 26 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> variation 

<222> (D...C17) 

<223> n is any nucleotide 

<223> oligonucleotide primer 

<400> 26 
aarttywsna thcayga 

<210> 27 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> variation 

<222> (D...U7) 

<223> n is any nucleotide 

<223> oligonucleotide primer 

<400> 27 
rmntkyhbnh tnhrnga 

<210> 28 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> variation 

<222> (D...U7) 

<223> n is any nucleotide 

<223> oligonucleotide primer 



PCT/US99/25038 



17 



17 
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<210> 29 
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<213> Artificial Sequence 
<220> 

<221> variation 

<222> CI) ... (17) 
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<223> oligonucleotide primer 
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<210> 44 
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<223> oligonucleotide primer ZC20.361 
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